PRICE  75  CENTS 


GUIDED-MISSILE  ^MPUTER 


% 


SO-2 _ lnter5taee/3 :1 


50-4 _ Output 


SO-5 _ Reactor  50  HY  at  1  mil  0  C  3000  ohms  D  C  Res 


SUB-SUBOUNCER  UNIT 
Dimensions.  7/16"  » 
Weight . — 


ISO  VARICK  STREET  UtW  YORK  13.  «  Y 

EXPORT  DIVISION  13  EAST  40th  STREET.  NEW  YORK  16.  N  Y  CABIES  ARIAB 


Type 

Application 

level 

Pri.  Imp. 

D.C. 
in  Pri. 

Sec.  Imp. 

Pri.  Res.  Sec.  Res. 

List 

Price 

•SSO  1 

Input 

-1-  4  V  U 

200 

0 

250.000 

13  5 

3700 

56  50 

50 

62.500 

i  SSO-2 

Interstage/3  1 

i  4  V  U 

10,000 

0 

90.000 

750 

3250 

6  50 

•  ‘5S0-3 

-  20VU 

10.000 

3  mil 

200 

2600 

35 

6  SO 

25.000 

1  5  mil 

500 

$$0-4 

Output 

-  20VU 

30.000 

1.0  mil. 

50 

2875 

46 

6  50 

SSO-5 

Reactor  50  HY  at  I 

1  mil  D  C  4400  ohms  D  C  Res. 

5  50 

SSO-6 

Ouptut 

•  20V.U. 

100.000 

.5  mil. 

60 _ 

4700 

3  3__ 

650 

■•Impedance  ratio  Is  fixed,  1250  f  for  SSO-1.  1;50  for  SSO-3.  Any  impedance  between  the  values  shown 
may  be  employed. _ _ _ 


MINIATURE  COMPONENTS 
FROM  STOCK... 


SUBOUNCER  UNITS 


FOR  HEARING  AIDS. ..VEST  POCKET  R  ADIOS ...  MIDGET  DEVICES 

UTC  Sub-Ouneer  units  fulfill  an  essential  requirement  for  miniaturized  components  hav¬ 
ing  relatively  high  efficiency  and  wide  frequency  response.  Through  the  use  of  special  i 

nickel  iron  core  materials  and  winding  methods,  these  miniature  units  have  per-  J 

formance  and  dependability  characteristics  far  superior  to  any  other  comparable  Items  I 

They  are  ideal  for  hearing  aids,  miniature  radios,  and  other  types  of  miniature  electronic  equipment  I 

The  coils  employ  automatic  layer  windings  of  double  Formex  wire..  In  a  molded  Nylon  bobbin  All  / 

insulation  is  of  cellulose  acetate.  Four  inch  coior  coded  flexible  leads  are  employed,  securely  anchored  / 

mechanically.  No  mounting  facilities  are  provided,  since  this  would  preclude  maximum  flexibility  in  | 

location.  Units  are  vacuum  impregnated  and  double  (water  proof)  sealed.  The  curves  below  indicate  / 

the  excellent  frequency  response  available.  Alternate  curves  are  shown  to  indicate  operating  charac-  I 

teristics  in  various  typical  applications  ^ 


SUBOUNCER  UNIT  - 

Dimensions  9/16"  x  5/8"  x  7/8" 
Weight . 03  lb. 


SO-6  Output _  -  20 ^U  100.000  .s'mil  60 _ 3250 _ ^ 

‘Impedance  ratio  is  fixed,  1250  1  for  SO-1,  1  50  for  SO-3  Any  impedance  between  the  values  shown 
may  be  employed. 


'  ■  r,''  r  a 

I  ' .  1 

_ J _ 

FOR  HEARING  AIDS  AND  ULTRA-MINIATURE  EQUIPMENT 

UTC  Sub-SubOuncer  units  have  exceptionally  high  efficiency  and  frequency  range  in  their  ultra-miniature 
sue  This  has  been  effected  through  the  use  of  specially  selected  Hiperm-Alloy  core  material  and  special 
winding  methods  The  constructional  details  are  Identical  to  those  of  the  Sub-Ouncer  units  described 
above  The  culves  below  show  actual  characteristics  under  typical  conditions  of  application. 
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GUIOED-MISSILE  COMPUTER . COVER 

Flight  chorocterittiM  of  proposed  rodor-controlled  supersonic-speed  projectiles  ore  accurately  predicted  prior  to 
construction.  Analog  and  digital  device  built  by  RCA  far  Navy  Project  Typhoon  contains  4,000  tubes  (see  p  138) 

WASHINGTON  REPORT,  by  W.  W.  MocDanold .  82 

Questions  and  answers  concerning  the  mobilization  program 

conservation  of  critical  materials .  84 

Redesign  of  many  electronic  items  saves  scarce  metals 

COSMIC-RAY  RADIOSONDE  AND  TELEMETERING  SYSTEM,  by  M.  A.  Pomerontz .  88 

Cosmic-rays  ore  indicated  by  c-w  pulses,  altitude  and  temperature  by  modulation  intervals  and  frequency 

RADAR  TEST  GENERATOR,  by  Keefer  S.  Stull .  93 

Instrument  provides  triggered  or  free-running  pulsed  signals  from  47  to  76  me  for  testing  wide-band  i-f  circuits 

GROWING  QUARTZ  CRYSTALS  FOR  MILITARY  NEEDS,  by  A.  C.  Walker .  96 

Perfected  method  converts  quartz  scrap  ta  large,  perfect  crystals  economically  in  adequate  quantities 

PATTERN  CALCULATOR  FOR  A-M,  by  George  R.  Mother .  100 

Graphical  method  is  useful  for  any  pair  of  broodcost  antenna  towers 

COMPARING  OUTPUTS  FROM  PRECISION  TIME  STANDARDS,  by  J.  M.  Shaull  and  C.  M.  Kortmon .  102 

Crystol  clocks  write  their  own  records  of  relative  accuracy 

MILITARY  REQUIREMENTS  FOR  SUBMINIATURE  TUBES,  by  J.  D.  Fahnestock .  108 

Serious  shortages  would  accompany  total  mobilizotion  for  war 

TUBE  CHARACTERISTIC  TRACER  USING  PULSE  TECHNIQUES,  by  H.  M.  Wagner .  110 

Hundreds  of  dots,  produced  by  pulses  on  grid  of  tube  under  test,  trace  curve  on  cathode-ray  Kreen 

GRADING  GRINDING  WHEELS,  by  Thomas  E.  Dustin .  IIS 

Internal  flaws  in  production  runs  are  reliably  detected  and  hardness  checked  with  stroboscopic  frequency  meter 

CAPACITANCE-CHANGE  VISCOMETER,  by  R.  W.  Thickens .  116 

Versatile  technique  for  viscometer  can  be  used  os  limit  indicotor 

MATERIAL-SAVING  PICTURE  TUBE,  by  1.  E.  Swedlund  and  R.  Saunders _ .  118 

Critical  cobalt  and  copper  are  not  needed  for  focusing  new  electron  gun 

INDEPENDENT  CONTROL  OF  SELECTIVITY  AND  BANDWIDTH,  by  0.  G.  Villord,  Jr .  121 

Simple  r-c  tuned  oudio  amplifier  provides  wide  range  of  bandwidth-frequency  relationships 

MIXED  FERRITES  FOR  RECORDING  HEADS,  by  Robert  Herr .  124 

Inexpensive  ferrite  heods  show  promise  for  performance  equivolent  to  others  using  critically  short  nickel 

METAL  EVAPORATOR  USES  HIGH-FREQUENCY  HEATING,  by  R.  G.  Picard  and  J.  E.  Joy .  126 

Eliminotion  of  filament  makes  it  possible  to  convert  more  metals  to  the  vapor  state 

LATTICE-TYPE  CRYSTAL  FILTER,  by  Richard  Lowrie .  129 

New  filter  for  communications  receivers  allows  use  of  one  intermediate  frequency 

MIXER  HARMONIC  CHART,  (Reference  Sheet),  by  Thomas  T.  Brown .  132 

Speeds  identification  or  prediction  of  undesired  beat  frequencies  in  mixer  output  when  one  corrier  is  variable 


BUSINESS  BRIEFS .  7(  ELECTRON  ART  .  140  NEW  BOORS  .  1S2 

CROBSTALE  .  01  HtW  PRODUCTS  .  144  BACKTALK  .  104 

TUBES  AT  WORE .  130  NEWS  OF  THE  INDUSTRY .  lU  INDEX  TO  ADVERTISERS . (Loat  Page) 


DONALD  G.  FINK,  Editor;  W.  W.  MacDONALD,  Managing  Bditor;  John  Markus,  Via  Zeluff,  A.  A.  McKenzie,  Associate  Iditors; 
William  P.  O'Brien,  James  D.  Fahnestock,  Ronald  K.  Jurgen,  Assistant  Editors;  John  M.  Carroll  (on  Military  Leave),  Ann  Mostropolo,  Marilyn 
Wood,  Editorial  Assistants;  Glodys  T.  Montgomery,  Washington  Editor;  Harry  Phillips,  Art  Director;  Eleanor  Luke,  Art  Assistant 

KEITH  HENNEY,  Consulting  Editor 

H.  W.  MATEER,  Publisher;  WALLACE  B.  BLOOD,  Manager;  R.  S.  Quint,  Buyers^  Guide  Manager;  D.  H.  Miller,  James  Girdwood,  New 
York;  Wm.  S.  Hodgkinson,  New  England;  Worren  W.  Shew,  Philadelphia;  C.  D.  Wardner,  Chicago;  J.  L.  Phillips,  Cleveland;  J.  W.  Otterson, 
Son  Francisco;  Carl  W.  Dysinger,  Los  Angeles;  Rolph  C.  Moultsby,  Atlanta;  Bernard  H.  Butler,  London,  England 


BliyN  Hrmbrr  ABC  ud  ABP  Ww 

PubliAhfd  noothl;  with  tn  ftdditiOOftl  Issue  in  June  bjr  McOrsw-HUl  Publlshiof  Compwny*  Inc.*  James  H.  McGrsw  (18ttO*194S)»  Founder.  Puhlleatlan  Oflce.  •t'ISt 
Nerth  BfMtfwny.  Altany  I.  N.  Y. 

Cxeewtivt.  CtfIterinI  ani  Advartlalag  Mesa:  Me6r«w«HMI  Bnlltfiat.  330  W.  42nd  St..  New  Vark  it.  N.  Y.  Curtis  W.  McGraw.  Preaident:  WlUard  ('heraUer.  Executire 

Vloe-PrMident:  Joseph  A.  Oerardi.  Vlce-PresldcDt  and  Treasurer:  John  J.  Cooke.  Secretary;  1‘aui  ^looKumerr.  Senior  Vlee-PrealdMt.  Publications  Division;  Ralph  B. 

Smith*  Editorial  Director:  Nelson  Bond.  View- President  and  Director  of  Adrertlslnf;  J.  E.  Blackburn.  Jr.,  Vioe>Presldeot  and  Director  at  Circulation. 

SabssriptlonB:  Addrsas  eerreBpendenes  to  Cloetronles->84ib*cnstlon  senrieo.  •••120  N.  Broadway.  Albany  I.  N.  Y..  or  330  W.  42nd  Bt..  New  York  IS.  N.  Y.  Allow  ton 

days  tor  ehango  of  addross.  Please  Indieato  bositien  and  oeoipany  eennoctlen  on  all  subBcriptlen  orders.  ] 

Sinale  copies  754  for  I'nited  States  and  possessions,  and  Canada:  SI. SO  for  Latin  America:  13.00  for  all  other  foreign  countries.  Buyer's  Guide  13.00.  Sub* 
senption  rates— United  States  and  possessions.  $6.00  a  year:  lO.OO  for  two  years:  $13.00  for  three  years.  Canada.  $10.00  a  year;  $16. uO  for  two  years;  $30.00  for 
three  years.  Pan  American  countries.  $15.00  a  year:  $35.00  for  tsro  yesrs:  $30.00  for  three  years.  All  other  rountriee  $30.00  a  year:  $30.00  for  two  vears;  $40  00  for 
three  years,  filtered  ss  second  class  matter  August  39.  1936.  at  the  Post  once  at  Albany.  N.  T..  under  act  of  Msr.  3.  1679.  Printed  in  U.  H.  A.  Copyri^t  1951  by 
McGraw-Hill  Pablisidng  Co.,  Ine.— All  Rights  Reserved.  BRANCH  OFFK'ia:  520  North  Michigan  Avenue.  Chicago  11.  IlL:  68  Post  Street.  Han  FranciAcO  4:  Aldwrcii 
House.  Aldwy^  London.  W.C.  3:  Washington.  D.  C..  4:  Philadelphia  3:  Cleveland  1.1:  Detroit  36:  St.  Louis  8;  Boston  16:  Atlanta  3.  Ga  :  1111  Wibhlre  Bivd..  Lew 
Angelee  17;  738-9  Oliver  BulldlDg.  Pituburgh  33.  IJjECTRONICS  Is  indexed  regularly  in  Tbe  Engineering  Index. 


M4nai«ctur«n  ol 
H«rm«tic«Uy  S««l«d 
M«t«n  Swo»  1944 


Send  for  your  free  copy  of  our  booklet  on  the  new  Marion  Ruggedized  Meters 

today.  See  how  Ruggedized  Meters  meet  the  dimensional  requirements  of 

JAN-I-6  and  are  interchangeable  with  existing  standard 

JAN  lYi  and  3^'  types.  Learn  why  their  electrical  and 

mechanical  performance  far  exceeds  existing  JAN  require- 

ments.  Discover  for  youself  some  of  the  developments  that 

made  the  ruggedized  meter  possible.  y 

Marion  Elocirical  Instrumant  Company.  401  Canal  St.,  Manchtsfar.  Nav  Hampaktro 


April,  ^951  -  aECntONICS 


ruggedixed  meter 

Marion  Ruggedized  Meters  introduce  a  brand  new  family  of  panel  instru¬ 
ments  produced  to  give  outstanding  performance  under  extreme  conditions  of 
Shock  .  .  .  Vibration  .  .  .  Mechanical  Stress  or  Strain.  Hermetically  sealed, 
they  are  impervious  to  the  weather  conditions  of  any  climate. 

Marion  Ruggedized  Instruments  give  you  new  freedom  of  application.  They 
are  extremely  accurate,  highly  sensitive  meters  that  may  be  used  in  places 
where  no  one  has  ever  before  dared  use  "delicate  instruments.”  Count  on  them 
to  exceed  your  greatest  expectations  in  any  application. 


MAILING  ADDRESS 


MUIRHEAD  &  CO.  LTD. 
BECKENHAM  •  KENT  •  ENGLAND 

Please  send  me,  free  of  charge,  your 
1951  CATALOGUE.  2S 


COMPANY . 
POSITION. 


NS 


UMENTS 


iMiidsitix  iimiiK  \i.  i\sTitnii:\i  iuki:its 


V 


Uniformity  of  IRC  Advanced  BT  Resistors— which  meet  JAN-R-11  specifications— 
is  the  result  of  combining  IRC’s  filament-type  resistance  elements  with 
exclusive  construction  features.  Resistance  material  is  permanently  cured  and  bonded 

to  special  glass.  Leads  extend  into  filament  for  rapid  heat  dissipation.  Molded 
bakelite  seals  element  against  moistiure  and  prevents  grounding.  In  standard 

RMA  Resistance  Ranges,  Advanced  BT’s  possess  extremely  low  operating 
temperature  and  excellent  power  dissipation  at  Hi  Hi  I  2  watts. 

Full  details  of  these  compact,  light-weight,  fully  insulated  units  are 
contained  in  12-page  technical  data  Bulletin  B-1.  Use  coupon  to  send  for  your  free  copy. 


1 1  isn’t  hard  to  make  a  resistor  with  specific  characteristics. 

The  trick  is  to  make  resistors  by  the  million,  fast  and  at  low  cost, 
and  still  retain  uniformity  in  those  characteristics.  Specializing 

in  resistors,  IRC  achieves  this  uniformity  through  mechanization  of 
production,  plus  continuous  inspection  and  rigid  quality  control. 

Result:— IRC  customers  are  assured  of  identical  resistance  units— within 
prescribed  limits— regardless  of  quantities  or  time  of  purchase. 


8 


IMformly  occurot*  and  dapondablo, 
IRC  Procisian  Wtr*  Wound*  axcal  in 
•vary  tignificanl  dtoroctarlslk.  L«od« 
ing  imtrumwrt  mak*n  u«*  lh«<n  •xtan- 
dvoly  for  clot*  <ol«ronc*  appScadom. 
Winding  forms  or*  non-hygroicopic 
coramic  with  high  insulotion  quolHi**, 
higti  modionical  strongdi,  low  co*ffl- 
cionl  of  •xpomton.  Special  humidity- 
proof  ananMlkd-wir*  windings  r«- 
coiva  particular  ottontion  to  ovoid 
strain  or  braakdown  in  insulation. 
Standard  1.0%  toWronca.  M 
and  VtO%  ora  ovoilabla.  Full  datoil* 
in  catalog  date  Ruilalin  0-1. 


OArf  OMifMl 

Rxad  and  a^ustabla  twMars 


INTERNATIONAL  RESISTANCE  COMPANY 
403  N.  BROAD  ST.,  PWlADflPHIA  B,  PA. 

PItat*  ttnd  m«  compitft  informotion  on  Iho  ittms  chocked  belowr~ 

Advanced  BT  Resistors  (B-1)  Type  O  Control  (A-4) 

f  Precision  Wire  Wounds  (D-l)  Power  Wire  Wounds  (C-2) 

I  Nome  and  Address  of  Nearest  IRC  Distributor 


mmfkmcm  ti^bATiAg  ond  •wiHfia- 
Hon  of  bond  manufacturing  oparo- 
Hons  ossuras  maximum  uniformity  in 
lhasa  smaH  'Sb"  Typa  Q  Controls. 
Rasistanca  alamant  is  tha  bast  IRC 
bos  avar  monufocturad.  Incraasad 
ore  of  rotation  parmils  soma  rasis* 
tone*  roHos  provad  succassful  in 
pravious  largar  IRC  controls.  Bac- 
trical  rotation  is  lha  soma  with  or 
without  naw  IRC  Typa  '76”  switch. 
Catalog  dota  Rullatin  A-4  ghras 
complata  information. 


f  Ujimi/vi  Cjixjujut  Sat^ 

t-  for  prompt  delivery  of  uniformly  depend¬ 
able  standard  resistors,  in  experimental 
or  maintenance  quantities,  simply  phone 
your  local  IRC  Distributor.  IRC's  Industrial 
Service  Plan  keeps  him  fully^  stocked  with 
the  most  wanted  types  and  Ranges — per¬ 
mits  him  to  give  you  fost,  rouM-the-corner 
delivery  of  small-Order  requirements.  We'll 
be  glod  to  send  you  his  nomeiand  oddress. 


FOR  MAXIMUM  PERFORMANCE  AND  LONG  LIFE 
OF  ELECTRICALLY-OPERATED  EQUIPMENT 


Voitov# 

Ronvo 


0«»tpot 

V0H090 

Rongo 


IE51002* 

iE52002* 

IE31005* 

IE52005* 

IEL51005* 

IE132005* 

IE5101* 

IE520r 

IEL3101* 

IE13201* 

IE5102* 

IE3202* 

iEL5202* 

IE5105 

IE5205 


yclot  I  In  Amporot 


Alto  offortd  in  racK  modolt. 


Lood  Rowor 
Foctor  Rongo 


Rotod 

Ovtgvt 

KVA 


Typo 


STAB  L  NE 


AutomcUic 


TYPE  IUI003I 


VOLTAGE  REGULATORS 

Manufacturers  faced  with  the  need  for  increased  production  and  lower 
costs  are  becoming  extremely  conscious  of  the  importance  of  maintain¬ 
ing  constant  voltage  to  electrical  apparatus.  The  Superior  Electric  Com¬ 
pany's  line  of  STABILINE  Automatic  Voltage  Regulators  offers  equip¬ 
ment  to  suit  the  needs  of  each  application.  Two  types  are  available: 
Type  IE  (Instantaneous  Electronic)  and  Type  EM  (Electro-Mechanical). 

STABILINE  Type  IE  is  a  completely  electronic  unit  with  no  moving  parts 
.  .  .  is  used  where  instantaneous  and  extremely  close  correction  is 
required.  It  maintains  a  constant  output  voltage  regardless  of  line 
variations  at  no  load,  full  load  or  any  intermediate  load.  The  output 
voltage  is  held  to  within  :±  0.1  volts  of  nominal  for  wide  line  varia¬ 
tions;  within  ±  0.15  volts  of  nominal  for  any  load  current  change  or 
load  power  factor  change  from  lagging  .5  to  leading  .9.  Maximum 
waveform  distortion  never  exceeds  3%. 

Standard  models  ore  available  in  cabinet;:  or  for  relay  rack  mounting 
in  numerous  ratings  as  listed  below.  In  the  event  you  have  a  special 
requirement  involving  other  frequencies  or  ratings,  SECO  voltage 
control  engineers  will  study  your  specific  problem  and  make  recom¬ 
mendations  without  obligation. 

INSTANTANEOUS  ElECTEONIC  CABINET  MODELS 


.5  lagging 


.9  l•oding 


REMfMBfR,  STABIUNB  TYFB  BM  (BLBCT/tO  A4BCHANtCAL)  UN/TS  ABB  ALSO  AVAIL- 
ABLB.  RATINGS  FROM  2  TO  100  KVA.  LITBRATURB  ON  RBQUBST. 

Tharp's  o  STABILINE  Automotk  Voltogp  Rp9Mlator  for  pvpry  nppd.  Sand 
fodoy  for  liforoturp  ond  spocifk  informotion.  Writ#  Thp  Svporier  EIpctric 
Co.,  404  Church  St.,  Bristol,  Conn. 
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SEND  FOR  NEW  CATALOG^ 


WALDES 


iIhTHUAHE 

RETAINING  RINGS 

WAIDES  KOHINOOt,  INC.,  lOKG  ISLAND  CITY  I,  NEW  YOIK 


Woldat  Kohinoer,  Iik.,  47-16  Awital  Ploc* 
long  lilond  City  I,  N.  Y. 

ftooto  (ond  toloctor  guido  cotolog  (4k-w) 
on  Woldoi  Truorc  (ntoining  Rings. 


luiinois  Address- 


4  TRUARC  RINGS  CUT  ASSEMBLY  TIME  40% 
CUT  UNIT  COST  25% 

PROLONG  PRODUCT  LIFE  9  YEARS 


Using  4  Waldns  Truarc  Retaining  Rings  in  their  Check-N- 
Spect  Air  Power  Units  (for  tire  inspection  and  repair)  saves 
Bowes  Seal  Fast  Corp.,  Indianapolis,  40*/»  in  assembly 
time,  25*4  in  cost.  With  Waldes  Truarc  Rings,  assembly 
is  simple . . .  maintenance  unnecessary.  New  design  in¬ 
creases  unit  life  fram  1  ta  10  yearsi 

Redesign  with  Truarc  Rings  and  yau  toa  will  cut  casts. 
Wherever  you  use  machined  shoulders,  bolts,  snap  rings, 
cotter  pins,  there's  a  Waldes  Truarc  Retaining  Ring  de¬ 
signed  to  do  a  better  job  of  holding  parts  together. 

Truarc  Rings  are  precision-engineered... quick  and  easy 
to  assemble  and  disassemble.  Always  circular  ta  give  a 
never-failing  grip.  They  can  be  used  over  and  over  again. 

Find  out  what  Truarc  Rings  can  da  for  you.  Send  your 
blueprints  to  Waldes  Truarc  engineers  for  individual  at¬ 
tention,  without  obligation. 
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Waldts  Truarc  Inttrnol  Rtloinirrg  Ring 
(Scrits  5000)  is  h«ld  in  corrtet  posi¬ 
tion  by  prt*determin«d  groovt.  Proper 
pressure  on  sect  is  insured  for  life  of 
unit,  increosing  number  of  cycles  from 
10.000  to  IM.OOOt 


Waldts  Truarc  Ratalning  Mngt  art  avaflaMt  for  Immtdiati  dallvory  from 
stock,  trom  loadint  baH  boaring  distributors  throughout  tho  country. 


OLD  WAY 


A  typical  Oir  or  hydraulic  seoling  prob¬ 
lem:  Inodequote  or  excessive  pressure 
of  threaded  gland  nut  on  seal  caused 
distortion.  Result:  binding  of  piston 
rod.  troublesome  leoks.  constant  main* 
tenonce,  shortened  product  life. 


NEW  WAY 


REDESIGN  WITH  4  WALDES  TRUARC  RETAINING 
RINGS  BRINGS  THESE  BIG  SAVINGS... 

e  Eliminate*  tkilled-laber  milling  and 
threading  operation* . 


o  Eliminate*  maintenance . 

o  Give*  greater  accuracy  in  petitioning  *eal  . 

•  Save*  40%  in  a**embly  time .  $.09 

e  Co*t  of  eld-type  part* . 24 

•  Le**  Co*t  of  four  Waldo*  Truarc  Ring*  .  .OS 

e  Net  *aving*  on  part* . 16 

TOTAL  UNIT  SAVING  . . .  Tis 


HERMETICALLY  SEALED 


TRANSFORMERS 


MIL-T  AND  JAN  PROJECTS 


Today's  complex  electrical  and  electronic  defense  equipment 
requires  unfailing  accuracy  and  dependability  under  extreme 
conditions  of  humidity,  heat,  mechanical  shock  and  other  ad- 


Typical  types  of 
Hermetically 
Sealed  SOLA 
Constant  Voltage 
Transformers 


verse  conditions.  To  meet  those  needs  SOLA  voltage  regulators 
con  be  provided  in  hermetically  sealed  housings  which  con¬ 
form  to  defense  specifications  for  grades  1,  2  or  3  hermetic 
sealing.  Splash  proof  design  housings  are  provided  for  large 
units  where  hermetic  sealing  is  not  feasible. 

SOLA  Constant  Voltage  Transformers  were  widely  employed 
during  World  War  II  wherever  continuous  precision  perform¬ 
ance  of  electrical  and  electronic  units  was  mandatory.  Typical 
defense  applications  include:  observation  and  fire-control, 
radar,  omni-directional  ranges  and  other  navigation  aids. 
X-ray  equipment,  flight  and  navigation  trainers,  and  photo¬ 
electric  devices. 

Often  the  precise  voltage  input  upon  which  a  device's  design 
was  predicated  is  not  available.  Yet,  input  voltage  level  must 
continuously  meet  design  requirements  for  satisfactory  per¬ 
formance.  You  can  guarantee  optimum  performance  for  your 
unit  by  stabilizing  input  voltage  with  a  SOLA  Constant  Volt¬ 
age  Transformer. 

The  engineers  and  soles  representatives  of  the 
SOLA  Electric  Company  will  be  glad  to  discuss 
the  application  of  SOLA  Constant  Voltage  Trans¬ 
formers  to  your  specific  requirements.  Your  phone 
call  or  letter  will  receive  our  prompt  attention. 
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IDVENTURES  IN  ELECTRONIC  DESIGN 


Centralab’s  Printed  Electronic  Circuits 
May  Solve  a  Problem  for  You 

In  a  busy  Washington  office  during  the  past  war  hung  a  sign 

which  said  —  “We  do  the  miraculous  every  day  —  the  impossible  takes  just  a  little  long¬ 
er.”  Today,  that  sign  ^  could  hang  in  the  offices  of  Centralab.  For  example, 

someone  wanted  a  small  speech  amplifier  Centralab’s  answer  —  Ampec,  a  full  3 

stage  unit,  two  of  which  can  fit  inside  of  a  regular  pack  of  cigarettes!  A  radio  man¬ 
ufacturer  — wanted  a  small  audio-detection  unit.  Centralab’s  answer 
Audet,  a  unit  one- third  size  of  an  ordinary  soda-cracker !  How  were  these  things 

done?  With  Centralab’s  Printed  Electronic  Circuits  —  a  pioneered 

velopment  of  Centralab.  Yes,  and  here  are  some  of  the  benefits  that  many  man¬ 
ufacturers  of  radio  TV  sets  and  other  electronic  gear  have  reaped 

from  using  PEC’s.  They’ve  eliminated  numerous  individual  parts  their  han¬ 

dling,  inventory  ^  and  assembly.  They’ve  gotten  more  consistent  and  better  per¬ 
formance  results.  _ They’ve  reduced  finished  product  size  and  weight.  | 

They’ve  eliminated  wiring  errors  down  on  the  number  of  soldered 

connections.  What’s  more,  they’ve  been  able  to  stretch  their  resistor  supplies  .  .  . 

an  important  factor  in  meeting  current  volume  demands  for  TV  and  radio  pro- 

duction.  Look  over  your  own  situation.  Want  to  cut  costs?  Speed  up  as¬ 
sembly  Then  on  the  next  two  pages  you  may  see  a  Centralab  Printed  Elec- 


duction.  Look  over  your  own  situation.  Want  to  cut  costs?  Speed  up  as- 

^  ''' 

sembly?,>j^-^^SJj^Then  on  the  next  two  pages  you  may  see  a  Centralab  Printed  Elec¬ 
tronic  Circuit  unit  R  ^  (p  that  will  help  you  do  just  that!  If  you  don’t  see  what  you 
want  —  contact  us.  problems.  Maybe  we  can  do  the  miraculous 

V  or  take  a  little  longer  and  accomplish  the  impossible! 

0*  jz — 2 


Centialaib  -DEVELOPMENTS  THAT  CAN  HELP  YOU^ 


0<vW«i  OlOH-UNION  INC.,  MilwavkM 


I 


Actual  size  photo  of  plate  capacitor,  resistor,  and  resistor-capacitor 
units.  Because  of  size  and  ease  of  installation,  they  easily  fit  minia¬ 
ture  and  portable  electronic  equipment  —  overcome  crowded  condi¬ 
tions  in  TV,  am,  FM,  and  record-player  chasses.  For  complete  data, 
check  coupon  No.  42-24  —  Ceramic  Plate  Components. 


Pentode  couplates  are  complete  interstage  coupling  circuits  consist¬ 
ing  of  }  capacitors  and  3  resistors  on  a  small  6  lead  ceramic  plate. 
Oimpared  with  old-style  audio  circuits,  they  reduce  soldered  connec¬ 
tions  30%  —  wiring  errors  accordingly.  Big  saving  in  space  and 
weight.  For  complete  data,  check  coupon  No.  999 — Pentode  Couplate. 


Centralab  Triode  Couplates  save  space  and  weight,  replacing  3  com¬ 
ponents  normally  used  in  audio  circuits.  They  consist  of  3  capacitors 
and  2  resistors  bonded  to  a  dielectric  ceramic  plate.  Available  in 
variety  of  resistor  and  capacitor  values.  For  complete  data,  check 
coupon  No.  42-6  —  Couplate,  and  No.  42-27  —  Model  2  Couplate. 


Ampec  is  a  full  3-stage,  3-tube  speech  amplifier  with  amazingly  effi 
cient,  reliable  performance.  Size  l>/4"  x  I'/a' x  .340"  over  tube 
sockets!  Used  in  hearing  aids,  mike  preamps  and  similar  applica¬ 
tions  where  small  size  and  outstanding  performance  counts.  For 
complete  ^ta,  check  coupon  No.  973  —  Ampec. 


AddrMt. 


Centralab  Vertical  Integrators  give  you  big  savings  in  assembly  costs 
in  TV  vertical  integrator  networks.  One  type  consists  of  4  resistors 
and  4  capacitors  brought  out  to  3  leads  .  .  .  reducing  formerly  re¬ 
quired  16  soldered  connections  to  3!  There're  less  parts  handled, 
too!  For  complete  data,  check  coupon  No.  42-22 — Vertical  Integrator. 

Cen^al^ 

Divbioa  of  ttOBE-UNION  INC  •  Milwookoo 

■  ■  I  TiAR  OUT  COUPON  |  ■  ■  | 

for  tho  BulloHno  you  want 

CENTtALAI 

Division  of  Glebo-Union  tnc. 

f14  Cost  Koofu  Avunwo,  Milwouk««,  Wisconsin 

V**— I  would  lilio  to  hovo  tho  CRL  bullotins.  chockod  bolow,  for  my  tochnieol  libraryl 

□  42-J4  □  999  □  42-6  □  42-7  □  42-22  □  973 


City. 


Frequency  standards  and  measuring  equipment  made  by 
General  Radio  Company  make  accurate  frequency 
measurements  possible  throughout  the  radio  spectrum  be¬ 
low  3,000  Me.  Measurements  in  the  v-h-f  range  can  be  made 
with  only  slightly  less  accuracy  and  convenience  than  is  now 
considered  routine  in  the  standard  a-m  broadcast  band. 

The  TyTC  1100-AP  Primary  Standard  Cat  tht  left  of 
the  large  photo'),  with  its  associated  Type  llO-SA  Fre¬ 
quency  Measuring  Assembly  (<»/  the  right),  provides 
hundreds  of  known  frequencies  up  to  100  Me  with  an 

accuracy  of  one  part  in  ten  million.  With  the  ' 
minimum  number  of  adjustable  controls  and  the  ■ 
maximum  of  convenience,  this  equipment  is  the  most  -j, 
accurate  commercially-available  frequency  measuring  \ ' 
assembly  obtainable.  ••  . 

The  Type  1100-AP  Primary  Standard  comprises  a  100 
kc  oscillator,  with  temperature-controlled  quartz 
bar,  multivibrator  units  for  100  kc,  10  kc,  1  kc  and 
100  cycles,  with  a-c  operated  power  supply  and  a 
Syncronometer  chxk  with  micro-dial  arrangement 
for  comparison  with  standard  time  signals. 

The  Measuring  Equipment,  which  operates  from 
the  Standard,  contains  three  transfer  units  each  con- 
taining  a  tuned  detector  and  heterodyne  frequency  H 
meter.  Beat  frequency  differences  between  the  frequen-  H 
cy  under  measurement  and  the  nearest  standard  H 
frequency  harmonic  are  measured  by  means  of  the  ■ 
calibrated  interpolation  oscillator  and  the  comparison  I 
oscilloscope.  A  circular  sweep,  with  radial  deflec-  H 
tion,  can  be  used  on  the  oscilloscope  in  addition  to  I 
the  usual  Lissajous  figures,  for  frequency  comparisons.  H 

Various  combinations  of  the  Primary  Standard,  H 
Secondary  Standard,  Interpolation  Oscillator  and  H 
auxiliary  measuring  equipment  are  available  as  H 
catalog  items.  For  complete  and  detailed  information  H 
write  us,  without  obligation  of  course. 


Typt  1107-A  Interpolation  Oscillator  is  used  to 
measure  the  difference  between  the  unknown  fre¬ 
quency  and  a  known  harmonic  of  the  Standard. 
The  direct-reading  linear  scales  of  0  to  5,000  and 
5,000  to  10,000  cycles  make  possible  the  rapid 
evaluation  of  the  frequency  difference  by  addition 
V  only.  The  actual  frequency  range  is  0  to  5,000  cycles. 


Since  1915 


Designers  and  Manufacturers  of  Electronic  Test  Equipment 
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Type  1109-A  Comparison  Oscilloscopo  is  used  as  an  aid  in  making  interpolations,  or  in 
checking  calibrations  with  high  accuracy.  It  contains  a 
3-inch,  radial  deflection  cathode-ray  tube  and  its  power  sup¬ 
ply.  Circular  sweeps  can  be  obtained  at  power  line,  0.1,  1 
and  10  kc  from  the  Standard,  and  at  variable  frequencies  from 
the  Interpolation  Oscillator.  A  radial  deflection  amplifier  is 
provided  for  showing  the  input  signal  on  the  circular  sweep  base. 


Typo  1106*A  Frtquoncy  Transftr  Units,  of  which 
there  are  three,  contain  a  heterodyne  frequency  meter 
and  heterodyne  detector,  with  direct-reading  scales.  The 
ranges  of  the  three  units  are:  100  kc  to  2,000  kc;  1  Me  to 
10  Me  and  10  Me  to  100  Me.  Harmonic  output  of  the 
frequency  meter  can  be  used  at  frequencies  considerably 
higher  than  those  covered  by  the  dial  ranges. 


■Typo  1108'A  Coupling  PontI  provides  a  centralized 
control  panel  for  quickly  and  conveniently  interconnecting 
those  units  of  the  equipment  used  in  a  particular  measure¬ 
ment.  It  carries  the  necessary  switches  and  volume  controls 
for  all  operations  in  making  frequency  measurements.  The 
bottom  panel  contains  a  Type  1105-Pl  Speaker  for  audible 
monitoring  of  beat  frequencies. 


GENERAL  RADIO  Company 

275  Massachusetts  Avenue,  Cambridge  39,  Mass. 

90  IVr.sr  Street  N€W  YORK  920  S.  Michigan  Aic.  CHICAGO  1000  X.  Seward  St.  lOS  ANCEIIS 


A  number  of  years  ago  General  Radio  Company  instituted  a  continuous  research  program 
looking  to  the  development  of  an  improved  primary  frequency  standard,  a  commercial  standard 
requiring  little  attention  or  maintenance  and  supplying  usable  frequencies  of  high  and  known 
accuracy  over  an  extremely  wide  frequency  range.  The  current  G-R  standard  and  associated 
measuring  equipment  are  known  the  world  over  for  their  reliability  and  high  accuracy. 

In  addition  to  the  equipment  shown  here,  G-R  manufactures  a  number  of  auxiliary  fre¬ 
quency  measuring  devices  such  as  an  interpolation  frequency  standard,  heterodyne  frequency 
meters,  frequency  deviation  monitors,  f-m  monitors,  audio-frequency  meters,  precision  tuning 
forks  and  general-purpose  wavemeters. 
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f  AIRCRAFT-MARINE  PRODUCTS,  INC 

j\  161 1  Paxton  Street,  Harrisburg,  Pennsylvania 


The  things  you  really  knout  —  feel  —  touch — 
examine  and  test -are  what  you  can  belieoe  In 


If  you  are  not  using  AMP  solderless  terminals, 
send  for  samples,  look  them  over,  and 
discover  for  yourself  why  AMP  is  best 


An  actual  cate  frant  the  records  of 
an  electric  motor  manufacturer 

Bv  in>tallinf:  AMP  SOLISTRAND*  Butt 
Cun  Hectors  on  stator  leads,  a  nationally 
known  manufacturer  of  electric  motors 
was  aide  to  achieve  electrical  balance 
70%  faster  than  by  previous  methods. 
The  uniform  weipht  and  size  of 
AMP's  connector  and  its  fast  application 
by  pneumatic  to(d.  reduced  labor 
costs  while  eliminating 
painstaking  solder-dipping.  In  addition, 
over  all  ap|iearance  and  life  of 
wiring  was  greatly  improved! 


No  other  solderless  terminal  can  boast 
all  of  these  characteristics! 


Shown  above:  THE  AMP  PRE-INSULATED  DIA- 
MOND  GRIP  i  Solderless  Terminal  (U.S.  Patent 
Nos.  2,410.321^  2,379..%7;  2,405,111;  2,168,169; 
other  U.S.  Patents  Pending.) 

Th  is  terminal  is  already  insulated!  Can  be  installed  in 
one  quick  operation.  No  tape,  tubing,  or  sleeving 
needed.  Color-coded  for  easy  identification  in  wire 
ranges  22-10.  Insulation  support  sleeve  prevents  weak¬ 
ness  from  sharp  bending  or  frayed  insulation.  Designed 
for  complete  uniform  terminations  at  any  application 
speed  up  to  3.300  per  hr. 


Canadian  KapratantoHoa:  R.  M.  HUTCHESON,  tO  Nordal*  CrcKant,'' 
Hordin^ton,  P.O.,  Toronto  15,  Ont,,  Canada,  Elgin  5647 
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a  minute 


Insulated 


FOR  AUTOMATIC  PAPER  FEED 


Unfvwta/  No.  107  Coil  Wind»r—high-$pood^ 
fully  aufomalk.  Sand  for  Bulletin  15  which 
describes: 


hi^h  speeds  ...  up  to  3000  rpm 

automatic  paper  feed  .  .  .  tingle  or 
laminated  sheets  ...  up  to  25  inserts 


highest  dertsity  windings  .  .  .  with 
new  improved  delivery  shelf 

accurate  wire  control .  .  .  quick  re¬ 
turn  of  wire  guides  . . .  etc. 


FOR  MANUAL  PAPER  FEED 


C0€D— ' 
/  f  0  ®  0  tD 


Univrsal  No,  108  Coil  Winder— modon^  fltx- 
Ab/««  Bulletin  14  describes: 


tgUiCK  3et-up  .  •  • 

complete  accessibility  ...  for  pre¬ 
paring  and  finishing  coils  and  for  nui- 
chine  adjustments. 

utmost  flexibility  .  .  .  wire  site,  coil 
size,  spacing— variable  speed 


easy  operation  .  .  .  modem  appear¬ 
ance,  fingertip  controls — simple  to  at¬ 
tach  leads,  automatic  wire  turn  coun¬ 
ter,  etc. 


FOR  MORE  INFORMATION  GET  IN 
TOUCH  WITH  MAIN  SALES  OFFICE 
AT  PROVIDENCE  OR  REPRESENTATIVE 
IN  YOUR  TERRITORY 


UNIVERSAL 
WINDING  COMPANY 

P.  O.  Bes  1605,  Providence  I,  R.  I. 


MUD-WfST— A.  R.  Br«*n,  80  cost  Jackson  Slvd.* 
Chicago  4,  III. 

IVfST  COAST— E.  G.  Paulas,  1762  Wost  Vomon  Avofivo, 
los  Angolas  37,  Calif. 

CANADA— W.  J.  Wostaway  Co.,  Ltd.,  610  Ooig 
Wast,  Montraol,  P.  Q.  or  Mobi  &  M^ob  Stroats, 
HomiHon,  Ont. 


For  Winding  Coils  in  Quantity 
Accurately  .  .  .  Automatically 
Use  Universal  Winding  Machines 


a 
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foe  VOLTAGE  REGULATORS) 

DO  YOU  WANT  the  advMntmget 
of  storage  battery  characteristics  with¬ 
out  the  disadvMtmges?  Then  equip 
with  Sorensen  NOBATRONS!  You 
get  adjustable  output  voltage,  stabil¬ 
ized  against  changing  line  AND 
LOAD  conditions.  You  eliminate  bat¬ 
tery  charging  and  maintenance,  gas, 
acid  hazard. 

Like  all  Sorensen  regulators,  the 
NOBATRON  is  a  painstakingly  en¬ 
gineered  combination  of  fine  work¬ 
manship  and  top-quality  components. 

That  means  accurate,  trouble-free 
operation;  long  life! 


STANOaRD  MODILS 

6-VCHT  SERIES 

E.4-5 

E.6-40 

E.A-1S 

E.6-100 

12  VOIT  SERIES 

E-12S 

E-12  30 

E-1215 

E  1250 

28-VOlT  SERIES 

E28-5 

E28-70 

E2B-10 

E-28-130 

E-28-30 

E283SO 

48-VOlT  SERIES 

E-48-15 

12S-VOIT  SERIES 

E-125-5 

E-1 25-10 

M*a«l 

nambart  laAlcata  valt- 

•••  anrf  c«9rr«iit;  f^r  •xamal*, 
I.4.S  «  VD€  wlfii  S 

1 

COMMON  ILECTRICAL  SPECIFICATIONS 

Input  voltage  range 

r 

95-130  VAC;  adapter  transformers 
available  for  230  VAC  operation* 

Output  voltage  range 

Adjustable  10% 

Regulation  accuracy  and 
load  range 

±  0.2%  from  1/10  load  to  full  load 

Ripple  voltage  RMS  max. 

1% 

Recovery  time 

0.2  second— this  value  includes  charging 
time  of  filter  circuit  for  the  most  severe 
change  in  load  or  input  conditions 

Input  frequency  range 

50-60  cycles 

1  *Some  high  current  units  require  three-phase  input 
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So  "warm-up”  time  . . .  extremely  fast  response  . .  .no  main¬ 
tenance!  These  are  exclusive  control  advantages  offered  by  the 
Vickers  Magnetic  Amplifier  in  Louis  Allis’  Select'A>Spede — a 
packaged  all-electric  adjustable  speed  drive  operating  from 
A.  C.  circuits.  Located  in  the  Cutler-Hammer  control  panel  of 
the  power  unit,  the  Vickers  Magnetic  Amplifier  constantly 
regulates  the  field  current  of  the  generator  which  supplies 
adjustable  voltage  to  the  drive  motor,  providing  unequalled 
performance  advantages. 

Other  Vickers  .Magnetic  Amplifier  features:  A-C  or  D-C  CON¬ 
TROL.  A-C  or  D-C  OUTPUT . . .  RESPONDS  TO  SUM  OR 
DIFFERENCE  OF  SEVERAL  SIGNALS  .  .  .  ALLOWS 
ELECTRICAL  ISOLATION  BETWEEN  CIRCUITS. 


There's  «  iicIkrirs  Stan^rrf  Meieetk 
AmplHter  for  Your  Control  Needs 


HIGH  POWER  For  GO  cpt  power  source*— 27  style*— 
maximum  output  powers  from  02  watts  to  4200  watts. 


HIGH  PERFORMANCE  For  60  qu  power  tource*-28 
styles— maximum  output  powers  from  milli-watu  to  108 
watts.  For  400  cps  power  sources— 20  styles — maximum 
output  powers  from  SO  watts  to  S85  watts. 


HIGH  GAIN  For  60  cps  power  sources— 22  styles — maxi¬ 
mum  output  powers  from  Vi  watt  to  1200  watts. 


WRITE  FOR  RULLCTIN  20- A 

for  mformalioo  on  tho  cemplst*  Imo  of  Vkkoft 
SraoJord  Magootk  AmplHImri.  Ptooso  mako  roquort 
M  your  lottorkood. 

IS 


VICKERS 


ELECTRIC 


DIVISION 


''Vist'o  1801  LOCUST  STREET  •  ST.  LOUIS  3,  MISSOURI 
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IMPEDANCE 

MEASUREMENTS 


FTL-30A  SLOHED  LINE 


Precis*  impedance  measurements  in  ttm  rang*  of  60  to  1000 
megacycles  per  second.  Accurocy  ±  2%. 

1000  to  2000  Me  rang*  covered  with  slightly  reduced  occuro^. 

Cooxiol  line  250  centjmeten  long  hovihg  a  surgo  Impedonc*  of 
51.0  ohms  ±  0.5  ohmSi 

$2,495.00. 


Writ*  for’  Fn*3($A  and  FTl>42A  brochurosi 


500  Woehlngfen  Avonu* 
Nvtieiy  10,  Mow  Jtnoy 
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^NDIANA^ 

PERMANENT 
.MAGNETS  . 


THE  INDIANA  STEEL  PRODUCTS  COMPANY 


BENEFITS  LIKE  THESE  CAN  BE  YOURS 


Parmanent  magnelt  are  in- 
ditpantabl*  in  many  types 
of  equipment  used  by  the 
armed  forces.  Thus,  an  early 
discussion  of  your  plans 
with  INDIANA  engineers  is 
advisable.  Recent  improve¬ 
ments  give  "packaged  ener¬ 
gy"  even  greater  utility. 


Quick  conversion  to  Defense  Production  requires  seeing  problems 
and  solving  them  without  false  starts  or  delay.  So,  if  your  “tomorrow’s 
products”  involve  permanent  magnets  (or,  if  permanent  magnets 
would  simplify  their  manufacture  or  use)  confer  now  with  the  indus¬ 
try’s  leading  magnet  designers  and  application  specialists  . . .  The 
Indiana  Steel  Products  Company’s  experienced  staff  of  engineers. 


INDIANA’S  engineers  established  an  enviable  record  in  World  War 
II  for  their  work  on  permanent  magnets  used  in  radar,  sonar,  ranging 
equipment,  aircraft  magnetos,  proximity  fuses,  guided  missiles,  etc. 
For  example,  they  aided  in  the  development  of  the  first  “packaged” 
magnetron  tube,  and— working  with  the  Signal  Corps— made  portable 
telephones  practical  by  reducing  both  the  size  and  weight  of  the  ring¬ 
ing  generator  required. 


THESE  TWO  M.\GNETS 
PRODUCE  THE  SAME 
AMOUNT  OF  ENERGY. 
Above  is  a  chrome  magnet, 
the  best  of  fifteen  years 
ago;  below,  as  made  of 
INDIANA’S  exclusive  HY- 
FLUX  Alnico  \ — strong¬ 
est  of  today’s  magnet  ma¬ 
terials — introduced  in  1950. 


INDIANA  Permanent  Magnets  are  components  of  many  mechanical 
and  electrical  devices  because  they  are  so  compact,  easy  to  install,  and 
deliver  unijorm  energy  without  heat  or  operating  parts.  And  improve¬ 
ments  in  materials  and  design  have  resulted  in  a  wide  range  of  wholly 
new  uses. 


INCREASED  CAPACITY 


As  the  world’s  largest  producer  of  permanent  magnets,  with  the  accu¬ 
mulated  know-how  of  more  than  30,000  different  applications . . .  with 
facilities  and  personnel  that  won  the  Army-Navy  “E”,  now  expanded  by 
50%  . . .  The  Indiana  Steel  Products  Company  offers  you  many  un¬ 
equalled  facilities.  Many  types  and  sizes  of  magnets  are  immediately 
available  for  experimentation.  Write  or  phone  INDIANA  today. 


I 


COLLINS 


••I  ar  ■taiilalas 
arlBtar  traatato. 


"Canny”  means  careful  in  determining  or  acting; 
prudent;  knowing;  thrifty.  Aeronautical  Radio  In¬ 
corporated  is  all  of  that,  particularly  when  it  comes 
to  radio  communications  for  the  airlines. 

So  it  is  sienihcant  that  ARINC  chose  Collins 
equipment  of  the  types  shown  on  this  page  for 
both  its  Pacific  and  Caribbean  networks. 

The  Pacific  net  includes  ground  based  facilities 
at  Los  Angeles,  San  Francisco,  Seattle,  Anchorage, 
Shyma  (Aleutians),  Honolulu,  Okinawa  and  To¬ 
kyo.  This  net  serves  Pan  American,  Northwest, 
United,  British  Overseas,  Trans  Pacific,  Philippine, 
Chinese  National  and  Air  France. 

The  Caribbean  net  is  based  at  Houston,  New 
Orleans,  Miami,  Mexico  City,  Havana  and  San 
Juan.  Its  facilities  are  used  by  Pan  American,  AAL 
de  Mexico,  Eastern,  Branifi,  Chicago  and  South¬ 
ern,  LAV,  British  Overseas,  KLM,  Avianca  and 
Panagra. 

In  both  areas  ARINC  conducts  large  operations 
connected  with  the  airlines  weather,  en-route  com¬ 
munications  and  operational  dispatches.  Collins 
equipment  is  used  for  point-to-f>oint  phone,  CW 
and  typewriter  transmission  and  reception,  and 
ground-to-air  voice  communications. 

Write  us  about  your  requirements  in  ground 
based  radio  communications  equipment. 

•Rc«.  u.  S.  Pai.  Off. 


Collifit  7090  fr«qu«ncy  shift  k«y«r.  A  v«ry  simpl*, 
d«p«ndabl«  unit  for  odoptinp  oxisting  tronsmittors 
to  froguoncy  shift  oporotion. 


COLLINS  RADIO  COMPANY,  Cedar  Rapids,  Iowa 


II  Wast  42nd  Siraat,  NEW  YORK  !• 


2700  Wail  Oliva  Avanua,  OURRANK 
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The  term  'SCOTCH*'  end  the  plaid  deaign  are  registered  trade  marks  for  the  more  than  100  adhesive  tapn  made  in  U.  S.  A.  by  MINNESOTA  MINING  8s 
MFC.  CO.,  St.  Paul  6.  Minn.,  also  malmrs  "Scotch**  Sound  Recording  Tape.  "Underseal"  Rubbered  Coating,  "Scotchlite”  Reflective  Sheeting^ 
**Saiety*Walk*’  Non-Slip  Surfacing,  **3M**  Abrasives,  **3M’'  Adhesives. 

GanaroJ  bporh  DUREX  ARRASIVES  CORP.,  N»w  Rodwfia,  N.  V.  a  In  Cancnlo.-  CANADIAN  DUREX  ABRAS/VES  LTD.,  Bronfford,  Onlorto 


7  super-thin  tapes 
in  this  compact  TV  coil! 


Eight  feet  of  tape  holds  and 
insulates  3  miles  of  crowded  wiring 


Crowded  TV  deflection  coils  get  complete  insula¬ 
tion  with  “Scotch”  Electrical  Tapes-  At  the  Crosley 
Division  of  AVCO  Manufacturing  Corp.,  Cincinnati, 
Ohio,  ninety-sixinchesof  7  different  typ)es  of  “SCOTCH” 
Electrical  Tajje  protect  three  miles  of  wire  inside 
the  coil  housing! 

You  get  high  dielectric  and  mechanical  strength 
combined  with  thin  calip>er  in  “SCOTCH”  Electrical 
Tai>es.  They’re  pressure-sensitive,  clean  to  handle. 


MINNESOTA  MINING  &  MFC.  CO. 

900  Fauquier  Ava. 

St.  Paul  6,  Minnesota 

Please  send  full  information  on  "SCOTCH"  Electrical  Tapes  for 
use  in  television  coils. 


take  up  little  room.  There  are  over  30  different  tap>e 
formulations — many  types  of  backings  and  electrical 
type  adhesives,  including  vinyl  plastic,  acetate,  cloth, 
treated  paper,  glass  cloth  and  neoprene.  In  addition, 
there  is  new  No.  880  Filament  Tapie  —  practically  un¬ 
breakable,  with  strong  fibers  running  lengthwise.  It 
holds  the  channel  retainer  and  nut  in  place  —  takes 
the  place  of  a  steel  band — rapidly  and  easily  applied. 
For  full  information  mail  coupon  to  Dept.  ES-451. 


__  ZONE._  STATE _ 


Scotch 

BRAND 


Electrical 


Tape 
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^Ipl' 


RECORDING  CORPORATION 

Paramus,  New  Jersey.  Mailing  Address:  Box  500,  Hackensack,  New  jersey 


la  Canada:  Walter  P.  Dawns,  ltd..  Dominion  Square  Bldg.,  Montreal,  Canada 


M.  Simons  &  Son  Co.,  Inc.,  25  Warren  Street,  New  York,  New  York 


tl 

Indiana  University 
selects  PRESTO  8<l 


'  \  i  \ 

Prominent  mid-western  college  chooses  Presto  after 
preliminary  survey  of  commercial  and  educational  studios 


INDIANA  UNIVERSITY  AT  BLOOMINGTON  lu.w  has  a  professional-quality 
recording  laboratory  in  continuous  operation. 

■Made  possible  by  |)ooIing  the  resources  and  knowledge  of  the  Dej)artinent  of  Kado, 
School  of  Music  and  Audio-Visual  Center,  this  new  lab  is  the  result  of  painstaking 
rare  in  every  detail  of  planning,  purchasing  and  construction. 

I’resto  was  .selected  as  the  equipment  l>est  suited  to  the  quality  and  budget 
requirements.  The  basic  machines  are  Model  8-IXi  disc  recorders,  installed  with  a 
s|)ecially  designed  relay  control  system  and  operational  status  lights  on  each  unit. 
These  are  supplemented  by  an  8-D  disc  recorder,  a  IM'-'IDO  portable  ta|)e 
recorder  for  studio  and  on-location  use,  and  a  rack  containing  two  41-A  limiting 
amplifiers  and  two  02-A  recording  amplifiers. 

The  selection  of  presto  e<|uipnient  was  preceded  by  a  study  of  the  facilities  of 
established  commercial  recording  studios,  contacting  other  ITiiversities  with  similar 
programs  and  visiting  the  Library  of  Congress  recf)rding  laboratory.  The  continuous 
use  of  the  equi|)ment  these  past  months  verifies  this  selection. 


The  r«cording  room  at  Indiana  U., 

showing  PRESTO  disc  recorders  and 
reproducers,  presto  rack  mounted 
amplifiers  and  the  famous  presto 
PT-900  portable  tape  recorder. 


wherever  you  tgo . . . 

\  there’s 


PRESTO! 


! 


\ 


IH>  YOU  KNOW  THAT  Al(?C0VT  FU6HT  ^EOXP&SS 
WHICH  CHART  A  CONTINUOUS  L06  OF  VARiASCE 
CONOmONS  DEPENP  THEIR  ACCURATE  TIMING 
ON  TELECHR0N  SYNCHRONOUS  MOTORS  ? 
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^0  VDU  KN(7V\^  THATTHE 

rotor  SHAFTS  OF  AMW  TEtECHIBON 
SYNCHRONOUS  T1ANN6  MOTORS  HAVE  AAADE 
MORE  THAN  30  BILLION  CONTINUOUS 
REVOUJT/ONSANP  THAT  THE  A/1070RS  ARE  • 

STILL  OPERfiCnNS  AS  ACCURATEU/  ANP  i’ 

pePENPASiy/SWHaJ THEY  WERE  NEW?  ^ 

[3^  SIQUEP  HELP0N*EMER6ENCY*C0NTRAaS? 

mB^iiiONiNcivGmiL/^cAPf^rvRPEFefsa 
OftOegS.  NBN0gX»Ug£/?fl£Q5IC>NMT»^ 

Line,* &VES  A  OUlCK  PICrURE  OF  PERSONNEL 
CAfy«UTIES  AND  MASS  PKOUCTION  RAOLmES. 
tVKfTSfOi  YDUR.CCfP/TVPAy. 


REAPAUA$OUr'^BL&:HRONSl^m>RS 

MTHiSOl/UBTtN 

VVRrTE  FOR  PULLETIN IS-1 10  WHICH 
CONTAINS  CHARTSyTOROUEI^NGS 
and  COMPLETE  SPECIFICATfONS  ON 
TBLBCHRON  SYNCHRONOUSMOTORS 

^ 'ntaas^/Timeswitche^ 
recording  ANP  controlung 

INSTRUMENTS/ COST  RECORPERS^ 
CYCLE  CONTROLLERS/  ETT. 

^  TBLECHRON  INC./  44  UNION  ST^ 

ASHLAND/ MASS.  A  6ENKAU 
ELECmCAFRUATE. 


all  telechron  timing  motors  are \ 

:;;;i^;iiTLV... CONSTANTLY  synchrony 


KbuKnow 


I 


K  MAIN  orricf  and 
■'/  PlANt  NO.  1 


■-  ■ 

w  ..■■ 


m  ^951,  marks  the  beginning  of  the  50th  year  of 

T-  American  Lava  Coroorations  ever  arowina  services  to  users 


American  Lava  Corporation  s  ever  growing  services  to  users 
of  custom  made  technical  ceramics.  We  are  proud  of  this  record  and  are  genuinely 
grateful  to  the  customers  who  have  made  this  growth  possible.  To  our  customers 
we  dedicate  our  future  to  a  continuance  of  the  type  of  services  and  quality 
of  products  that  will  contribute  to  the  success  of  expanding  American  industries. 


AMIRICAN  LAVA  CORPORATION 


iMnc 


I 


\lmPM 

wifiMj 

for  immediate  delivery 

to  your  humming  production  lines! 


We  can  fill  your  tube  requirements  round  or 
rectangular,  7-inch  through  20-inch  size.  American 
Television,  a  pioneer  in  TV  tube  manufacture,  supplies 
leading  TV  makers  throughout  the  nation.  Careful 
assembly,  thorough  testing  and  years  of  experience 
assure  you  of  top-notch  quality.  Join  the  growing  list 
of  users  whose  orders  and  re-orders  testify  to  complete 
satisfaction.  Immediate  delivery  .  .  .  order  today! 

Send  for  sizes  and  prices  of  tubes  in  stock 


AMERICAN 


AmericanTelevision  products  are  backed 
by  two  outstanding  pioneers  in  the  tele¬ 
vision  field  — U.  A.  Sanabria,  President 
and  Founder  of  American  Television, 
who  is  the  inventor  of  the  standard 
interlacing  system  used  by  all  TV 
stations  and  receivers  today;  and  Dr. 
Lee  Deforest,  the  Director  of  Research, 
who  has  long  been  associated  with  the 
development  of  radio,  long  distance 
telephone,  sound  movies  and  television. 


Cash  in  on  the  tube  replacement  business 
of  dealers  and  TV  service  organizations. 


«rt*fetoc(ad  to;  tube  division 

AMERICAN  TELEVISION,  inc. 

523  Plymouth  Court  •  Chicago  5,  Illinois 
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WFENSf 

QROCftS 


WE’RE  PRETTY  GOOD  AT  THIS! 


Carrying  watar  on  both  thouldort  it  pre- 
vorbiolly  difflcuit,  but  net  impottible. 

While  handling  on  increasing  volume  of 
defense  equipment  orders,  we  are  still  terv* 
ing  our  customers  who  manufacture  civilian 
products,  provided  such  work  does  not 
interfere  with  defense  production. 


military  uses.  Those  manufacturers  ore  get¬ 
ting  more  service  from  us  rather  than  loss. 
Fortunately,  also,  wo  can  handle  defense 
orders  without  the  delay  of  plant  con¬ 
version.  Ours  is  a  custom  service  easily 
applied  to  military  equipment  needs.  Our 
craftsmen  and  facilities  are  certified  by  the 
Armed  Forces. 
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Fortunately  most  of  our  customers  make  Tell  us  your  needs  in  quality  sheet  metal 
products  which  at  this  time  have  definite  fabrication. 


KARP  METAL  PRODUCTS  CO.,  INC. 


215  63rd  STREIT,  (ROOKIYN  20,  NIW  YORK 

Specio/ists  in  Fabricating  Sheet  Matal  for  Industry 
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630 


-A 


ONLY  *4  .50  AT  YOUR  DISTRIBUTOR 


f0»  me  MAN  WHO  TAKES  PRIDE  IN  HIS  WORK 
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. -  NEW 


1/2% 

RESISTORS 


COMPENSATED 

OHMMETER 

CIRCUIT 


LONG 

HAND-DRAWN 

MIRRORED 

SCALES 


Model 


Designed  for  tlie  engineer  and  technician  who  wants 
laboratory  accuracy.  Achieved  in  Model  630-A 
by  more  accurate  components  and  hand-drawn  scales 
that  compensate  for  the  average  individual 
characteristic  of  each  instrument.  Also  includes  knife-edge 
pointer  and  mirror  scale  to  eliminate  parallax. 


ACCURACY-- 


T 


A 


[iu^uteU  S.  G(unfLa4^ 

YONKERS  2.  NEW  YORK 


FILTERS  For 


HiMmll  &  60,  TOROIDAL 
COILS  AND  FILTERS 


TELEGRAPH 


Regardless  of  what  may  happen  to  the 
international  situation  in  the  near  future, 
there  will  definitely  be  a  continued  empha¬ 
sis  on  preparedness.  This,  naturally,  means 
greater  industrial  output  and  more  Electron¬ 
ics  and  communications  equipment  than 
ever  before. 

Audio  filters  and  similar  networks  ore 
the  critical  components  in  a  large  port  of 
military  electronic  equipment  and  realizing 
this,  Burnell  &  Company  is  taking  every 
possible  step  to  increase  its  production  of 
these  networks  to  forestall  problems  in  de¬ 
livery  arising  from  suddenly  increased 
demands.  Our  high  standard  of  quality 
will  not  be  lowered  in  our  expomdon 
program,  on  the  contrary,  all  the  nfilitory 
requirements  for  reliability  in  service  will 
be  carefully  fulMed. 

You  can  depend  on  it.  you  will  enloy  the 
"Burnell  Customer  Service"  os  usuoL 


TELEPHONE  | 

CONTROL  I 
EQUIPMENT  i 
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NEW!  Unit-Bearing  Motor 
for  fans  and  blowers 


all  angle  operation 
improved  appearance 
provision  for  4-way  mounting 
quiet  operation 
requires  no  additional 
lubrication 

adjustable-speed  operation 
available 


Low-resistance  joints  that  hold  at  oyer125°C  easily  made  with 

G  E  PRECISION  CONTROL  FOR  RESISTANCE  WELDERS 


Operators  are  making  sixteen  ground  connections  a  minute  to  a  tele¬ 
vision-receiver  chassis  with  G.  E.’s  precision-control  resistance  welding 
method. 

The  compact  electronic  spot-welding  control  shown  here  has  been 
specifically  designed  for  use  in  conjunction  with  small  bench  welders  or 
tongs  and  thus  is  ideally  suited  for  many  of  the  otherwise  expensive 
assembly  operations  encountered  in  the  manufacture  of  electronic 
equipment. 

The  panel  provides  for  welding-current  to  control  the  amount  of  heat 
produced  in  the  welds.  Once  set,  successive  welding  currents  remain 
constant  to  assure  accurate  and  consistent  welding  of  connections. 

Complete  data  in  Bulletin  GEA-4173. 


Available  in  ratings  from  23  millihorse- 
power  to  1/12  horsepower  to  match  many 
fan  or  blower  sizes,  this  newG-E  unit-bear¬ 
ing  motor  uses  a  new  lubrication  system 
and  bearing  design  that  permit  reliable 
operation  in  any  position.  For  extremely 
quiet  operation,  resilient  cradle-base  or 
end-ring  mounting  may  be  supplied.  Suit¬ 
able  control  is  available  for  two-speed  or 
adjustable-speed  operation.  More  data  in 
Bulletins  GEA-3338  and  GEC-219A. 


ELECTRIC 
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replace  tubes  BEFORE  THEY  FAIL! 
-record  life  with  G-E  time  meters 


select  10  ranges  INSTANTLY 
with  this  HiGH  SENSITiViTY  VTVM 


A  vacuum  tube  can  usually  be  replaced  before  it  fails  if  you  have 
an  accurate  indication  of  operating  time  on  the  elearonic  device 
on  which  the  tube  is  used. 

G-E  time  meters,  with  dependable  Telechron*  motor  drive, 
record  operating  time  in  hours,  tenths  of  hours,  or  minutes,  and 
are  supplied  for  11 5-,  230-,  or  460- volts.  The  molded  Textolite^ 
case  harmonizes  with  other  G-E  3Vl-inch  instruments  mounted 
on  the  same  panel.  For  more  information,  including  dimensions, 
write  for  Bulletin  GEC-472. 

*X«g.  r.  M.  r«f*chron,  Inc.  tR«g.  T.  M.  G*n«raf  BItfric  Co. 


CALIBRATED  RANGES;  .001  to  300  volts  (10  cycles  to 
1.5  me.);  —52  to  -^52  db  (ref.  level  —1  mw  at  600  v.) 


Just  about  everything  you  could  ask  for  in  a  high-sen¬ 
sitivity  vacuum  tube  voltmeter!  Frequency  range  of 
this  G-E  Type  AA-1  instrument  is  substantially  flat 
from  10  cycles  to  one  megacycle  with  voltage  ranges 
of  O-.Ol,  0-.03, 0-0.1, 0-0.3, 0-1.0, 0-3.0, 0-10, 0-30, 0-100, 
0-300,  decibels  from  —52  to  -|-52  in  10  ranges. 

Ten -position  pushbutton  switch  instantly  selects 
range  without  passing  through  intermediate  stages. 
This  vacuum-tube  voltmeter  is  stable,  has  high  imped¬ 
ance  input,  uses  full-wave  reaification,  and  has  an 
amplifier  output  of  3  volts.  More  in  Bulletin  GEC-461. 


Oanarol  llactric  Company,  Soction  D  667-1 1 
Apparatus  Dopartmont,  SchonoctaWy  5,  N.  Y. 

PImm  wild  mo  tho  following  bullotini: 

CD  OEA-4175  Wolding  control 
■"d'Kota  □  eEA-S33S  Fan  motert 

V  for  roforonco  only  □  OEC-219A  Fan  motorc 

X  for  planning  on  immodiola  CD  OEC-41 1  Flow  inlsrlock 
projoct  Q  OEC-461  Vacuum-tuba  voltmator 

Q  OEC-472  Tima  matarc 


sure  protection 
against  overheating! 


This  G-E  flow  interlock  opens  the  electric  circuit  of  your  water- 
cooled  components  when  water  flow  is  lower  than  a  preset 
minimum,  closes  it  when  flow  is  above  this  point. 

Depending  on  adjuitment,  the  interlock  will  actuate  the  elec¬ 
tric  contact  for  any  flow  between  |  and  four  gallons  per  minute. 
Git-in,  cut-out  diflerendal  is  O.I  gpm. 

Ratings:  10  amps,  120  or  240  volts  a-c;  maximum  water-line 
pressure  is  125  lb./sq.  in.  Unit  is  bronze  with  standard  Vi-inch 
fittings,  is  easy  to  install  and  adjust.  See  Bulletin  GEC-41 1. 
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Mmtnm _ 

TYPE 

ME 

RELAY 


HERE  ARE  THE  FACTS  AND  FIGURES 


MMENSIONSX  1-3/16  x  13/16  x  1-3/8 

CONTACTS  S  5  amp.  standard.  28  volts  D.C.,  115 
volts  A.C.  Up  to  4  P.D.T.  D.C.  and  up 
to  D.P.D.T.  A.C. 


SENSmVITYt  D.C.  0.7  vratts  D.P.D.T.  (0.1  watt 
in- special  applications) 

A.C.  3  volt- amperes  (operating 
range:  80%  to  110%  of  nominal 
voltage) 

COILt  Available  for  A.C.  or  D.C. 


HEAT  RISE 

D.C.  SO^C  Rise— 2  watts 
85**C  Ris»-3.5  watts 
A.C.  45^C  at  nominal  voltage 
65^C  at  10%  overvoltage 

MOUNTING :  One-screw  mounting  with  locating 
pin. 


HERMETICALLY  SEALED  DATA 

DIMENSIONS  i  ii/ixrr 

CAN  t  Height  above  chassis:  1-1 1/16" 

Lugs:  3/8" 

Available  with  solder  terminals  or  special  miniature 
plug-in  base. 


Minipower  Relay 


BULLETIN  ME 

GIVES  COMPLETE  DETAILS. 
SEND  FOR  YOUR  COPY  TODAY 

Also,  be  sure  to  send  for  your  copy 
oi  Allied's  Relay  Guide.  It  gives 
engineering  data  lor  27  Allied 
relays  in  a  concise  tabular  form 
lor  easy  relerence. 


This  latest  addition  to  Allied's  line 
ol  quality  relays  will  meet  the  vi¬ 
bration,  shock  and  environmental 
requirements  lor  airj-  marine  and 
ground  applications. 


VERSATILE- 

FROM  SIGNAL  TO  5  AMP.  POWER 


ALLIED  CONTROL  COMPANY,  INC.,  2eastendave.,newyork21,n.y. 


32 


April,  1951  —  ELECTRONICS 


^  SIZ6S  coming  down.. 

rovox  Capacitors 


•  In  tune  with  the  trends  of  the  times!  That,  instances  Aerovox  has  found  it  necessary  to 
quite  aptly,  describes  Aerovox  progress  in  develop  materials  and  techniques  all  its  own. 
meeting  today's  miniaturization  and  temperature 

requirements.  Tremendous  reductions  in  capacitor  This  continuous  program  of  “search  and  research” 
sizes  and  startling  increases  in  operating  tempera-  is  one  of  the  outstanding  reasons  why  Aerovox 
tures  (illustrated  above)  have  resulted  from  such  has  the  ready  answer  to  your  most  critical  capa- 
specialized  engineering  “know-how.”  And  in  many  citor  needs. 

Let  Aerovox  collaborate  on  your  miniaturixation  and  temperature-rating  problems. 
Descriptive  literature  may  be  had  by  writing  on  your  company  letterhead. 
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DEVELOPMENT 
OF  SPECIAL  PLASTKS 
MATEIIALS 


ENGINEERING 
DESIGN  OF  SPECIAL 
PLASTICS  PARTS 


The  Rirharcl»on  Com* 
pany  maintains  complete 
lab(»ratory  facilities  for 
the  development  of  new 
plastics  materials — includ* 
ing  various  combinations 
of  resin,  rubber,  and  other 
materials — for  special  ap¬ 
plications. 


Richardson  will  handle 
your  plastics  problem 
from  beginning  to  end:  an¬ 
alyze  your  requirements; 
help  d<‘sign  for  perform¬ 
ance,  appearance,  and  low 
cost;  and  <leveb»p  the  ma¬ 
terial  and  process  best 
suited  to  your  needs. 


COMPLEn 

MOLDING 

FACILITIES 


With  its  six  plants, 
Richardson  is  one  of  the 
world's  largest  molders  of 
plastics.  Its  processes  in¬ 
clude  compression  and 
transfer  molding  of  ther¬ 
mosetting  materials  and 
injection  molding  of  ther¬ 
moplastic  materials. 


INSt'ROK  laminated 
plastics  are  made  in  all 
standard  grades,  plus 
many  exclusive  special 
grades,  in  sheets,  rods,  and 
tubes.  Richardson  also 
produces  PLASTOK  dec¬ 
orative  laminate  in  many 
patterns,  colors,  and  sizes. 


FOR  YOUR  SPECIAL 


For  a  better  plastics  part  at  a  lower  cost,  it  pays  to  consult  The 
Richardson  Company.  For  Richardson  is  the  only  lar^e  manu¬ 
facturer  in  the  industry  that  develops  new  plastics  materials 
and  produces  laminated  and  molded  plastics,  molded  laminates 
and  post-formed  laminates.  Because  of  this  versatility,  Richard¬ 
son  is  in  a  position  to  help  engineer  your  product  for  the  most 
efficient  and  economical  method  of  production. 

RICHARDSON  COMPANY 

FOUNDED  tSSS-lOCKLAND,  OHIO 


MEIROSE  PARK,  III.  INDIANAPOIIS,  IND. 


2797  Lok*  Street,  Melrose  Park,  Illinois  (Chicago  Distrld) 


NEW  UUNSWtCK.  N.  J.  NEWNAN,  CA.  TYIER.  TEX 


OGDEN,  UTAH 
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HIGH  FREQUENCY  ATTENUATION  BOX  TYPE  79S 


CAIL  ON 


DECADE  RESISTANCE  BOX  TYPE  750 


Prime  Supplier  of 
Electronic  Instruments 
of  Unparalleled  Quality, 
Accuracy  and  Dependability 


VOLUME  LEVEL  INDICATOR  SERIES  910-911 


1 

1 

** 

i 

1)  ' 

Praciuon  equipmcnl  demandi  the 
finest  components.  Always  specify  Oavca 
Attenuaiori. 


GAIN  SET  TYPE  1 1  A 


by  outperforming  its  own  specifications... 


DuMont  for  Oscillography 


INSTRUMENT  DIVISION  •  ALLEN  B.  DU  MONT  LABORATORIES,  INC..  1000  MAIN  AVENUE,  CLIFTON.  N.  I. 


Specifications 

CATHODE-RAY  TUBE  -  Typ«  SYP- 
Y  AXIS; 

Sonsitivity  0.1  »Mk>to>p«ak  volt  por  iwcli  (Oovil 
30%  It  10  eyelet  por  teeond  and  10  wie.) 
down  M*«  at  IS  me. 

Pulte  Rite  Time  —  0.03  micreteeead. 

Available  Undieterted  Defleetien  »  5**  for  eymetrieal 
tiinalt  and  ZVt**  for  uaidireetienal  eitaalt. 
Sipnal  Delay  •  Sufficient  to  allow  for  tweep*etartiR| 


A  AAis: 

Sensitivity  •  0.35  peak-te-peak  velt/la.  (flat  to  d-e 
down  30**  at  SOO  ke). 

Available  Undieterted  Deflection  —  S'* 

SWEEP  SPEEDS  -  up  to  6"  /H»ac.  obtained  by  expansion. 
SWEEP  DURATION  -  Continuously  variable  from  0.1  see. 

to  2  |isecs.  Driven  or  Recurrent  operation. 
VOLTAGE  CALIBRATION  -  Spuare  wave  with  peak-te- 
peak  amplitudes  of  0.1.  I.  10.  and  100  volts.  Accu* 
racy  ±  S**. 

TIME  CALIBRATION  -  Pulsed  oscillations  cerrespendino 
to  time  intervals  of  100.  10.  I.  or  0.1  psec.  Accuracy 
better  than  £  3%. 

INTENSITY  MODULATION  -  IS  volts  peak  will  blank 
the  beam. 


Read  the  specifications  of  the  Type  303  and 
you'll  call  it  a  10-megacycle,  quantitative 
instrument:  operate  the  Type  303  and  you'll 
realize  you've  sold  it  short.  You'll  find  per¬ 
formance  beyond  the  exacting  limits  of  its  spe¬ 
cifications! 

An  exceptionally  fine,  medium-pneed  cathode- 
ray  oscillograph,  the  Type  303  employs  the  new 
Type  SYP-  Cathode-ray  Tube.  High  sensitivity 
and  an  unusually  wide  range  of  sweep  speeds 
make  the  Type  303  especially  well  suited  for 
the  study  of  high-frequency  phenomena. 

Using  the  equivalent  of  five  inches  of  undis¬ 
torted  deflection  on  the  Y  axis,  and  six  times 
full-screen  expansion  on  the  X  axis,  qualitative 
analyses  can  be  highly  detailed  with  the  Type 
303.  Time  and  amplitude  calibration  add  quan¬ 
titative  precision  to  this  analysis,  making  the 
performance  of  the  Type  303  unrivaled  in  the 
medium-price  field. 


WHEN  YOU  NEED 


SMALL 


COPPER 

FOR  DEFENSE  ORDERS 

CALL  Chase! 


t^on’t  let  a  defense  order  lag  for  want  of  brass  or 
copper.  Call  your  nearest  Chase  warehouse  and 
inquire  about  our  deliveries. 

There  are  23  Chase  warehouses  in  large  industrial 
cities  from  coast  to  coast,  and  Chase  mills  in  the  east 
and  midwest.  Get  in  the  habit  of  calling  on  these  great 
Chase  facilities  for  service  on  your  brass  and  copper 
requirements  for  “DO”  orders. 

Mill  shipments  are  favorable.  Warehouse  deliveries 
are  usually  prompt.  In  fact,  we  can  oftentimes  fill  a 
“DO”  order  right  from  warehouse  stock. 


Chase  BRASS  &  COPPER 

WATUBURY  20.  CONNECTICUT  •  SUBSIDIARY  Of  RENNECOTT  COPPER  CORPORATION 
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•  The  Natum*i  Hmmdifmartert  for  Brau  A  Copper 


Imhmtam 

Snttli 

WilirlvY 


MM 

m/tM 

Mtam 

Mh 

Chem 

rtiMiii 


OmM 

Data 

Danvart 

Datrwt 

Haitait 

titaaiaits 


KaamCity,  Ma. 

LnAacalas 

Mihniikaa 


NawYrt 

PhtMaUlM 

PmshMfk 

lactalaft 
St.  laM 


niEO-xii/' 

CORPORATION 


ELECTKONICS  — >»pf.7,  195  f 


PANEL  TYPE  ^ 

HERMETIC  SEAL  FUSE  HOLDER  ^ 
For  3  A.  a  Fumi  Typo  No.  F-101-201 
For  4  A.  G.  Fumo  Type  Na  F102-202 


NE04IL  proTon  dependable  Hermetic  MoUng 
component!  will  reduce  your  reiecte  resulting  from 
brecdnige.  strain,  crocta.  physical  shocks,  etc.  Each 
NEO-SIL  component  is  pressure  checked  at  25  Ihs.  P.SJ. 
— to  meet  militory  requirements.  As  a  unit  NEO-SIL 
synthetic  compound  is  suitabie  insuiation  when  bonded 
to  various  metois  to  resist  abusive  temperature  cyciing, 
salt  water,  high  pressure,  high  vacuum  and  most  adds 
and  alkalies. 

In  addition  to  the  Panel  Type  Hermetic  Seal  Fuse 
Holder  iUustroted.  NEO-SIL  offers  many  other  specialty 
components;  Molded  Coble  with  plugs  ottcmhedp-^ 
4  Pin  Femole  Ponel  Connector— Meter  Hermetic  Seal 
Gosket— 5  Pin  Female  Ponel  ConiMctor— Rotary  Her- 
metioally  Seoling  Panel  Bushing. 


ni=o-xii.^' 

CORPORATION 


24  CORNUISON  AVI..  JIRSIY  CITY  4,  N.  J. 
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I*  PKICISION  PARTS  IVIRT  SO  SICONDSI  Here  is 
an  outstanding  example  of  the  high-speed  pro¬ 
duction  possible  through  the  use  of  quick-curing 
Plaskon  Alkyd.  And  these  parts  used  in  television 
tuners  must  be  held  to  precision  tolerances  as 
close  as  .0003".  Molded  for  Standard  Coil 
Products  Co.,  Chicago,  by  Wilcox  Plastics, 
Los  Angeles:  Mayfair  Molded  Products  Co., 
Chicago;  and  Trans-Matic  Plastics  Co..  Chicago. 


HiaH-SPIID  MOIDING  YIILDS  RIO  SAVINOSI  Sangamo 
Electric  Company,  Springfield,  111.,  achieved  a  new 
high-production  molding  record  turning  out  Plaskon 
Alkyd  parts  for  its  motor  starting  capacitors  on  a 
battery  of  13  small  presses.  Sangamo  has  reported: 
“This  speed  really  shows  up  where  it  counts  most  — 
in  savings!" 


more  evidence  of  increoied  prodvction  with 

PLASKON  ALKYD 


FASTIR  PRODUCTION  CONTRIRUTIS  TO  S0%  COST 
SAVINOI  Barber-Colman  Company,  Rockford,  111., 
realized  a  saving  of  50%  in  unit  cost  when  it 
switched  to  Plaskon  Alkyd  for  molding  parts  for 
rotors  used  in  J.  1.  Case  tractors.  And  the  higher 
production  rate  achieved  with  Plaskon  Alkyd 
was  an  important  contributing  factorl 


Molding  its  watt-hour  meter  bases  with  Plaskon 
Alkyd,  Blakeman  Bros.  Electric  Mfg.  Co.,  Los 
Angeles,  cites  the  following  results:  “We  have  found 
that  Plaskon  Alkyd  lends  itself  very  well  to  auto¬ 
matic  molding,  giving  us  a  high  production  rate  on 
automatic  presses.” 
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300  to  400% 

faster  molding  of  parts 


IMPROVE  YOUR  PROFIT  PICTURE! 


From  a  wide  variety  of  applications  comes  mounting  evidence 
that  Plaskon  Alkyd  can  be  molded  three  to  four  times  faster 
than  conventional  thermosetting  molding  materials  with 
appropriate  modification  of  molding  equipment.  Molder  or 
manufacturer  ...  if  you  have  any  small  parts  which  lend 
themselves  to  compression  molding,  here  could  be  the  way  to 
step  up  their  production  tremendously ! 

And  the  amazing,  quick-curing  plastic  which  has  created  new 
concepts  of  speed  in  compression  molding  helps  in  other  ways 
to  improve  profit  figures.  It  can  be  molded  on  high-speed 
automatic  machines,  saving  labor.  It  can  be  molded  at  lower 
pressures  with  simpler  dies.  And  it  can  improve  the  general 
efficiency  of  molding  room  op>eration  because  it  is  less  sensitive 
to  variations  in  pressure,  temperature  and  time. 

Thanks  to  its  remarkable  properties,  particularly  its  electrical 
properties,  Plaskon  Alkyd  can  be  successfully  used  in  parts 
which  it  was  never  before  practical  to  make  of  plastics.  And  it 
can  Improve  the  performance  of  many  parts  now  made  of 
conventional  thermosetting  materials! 

Investigate  Plaskon  Alkyd  more  completely— nou;. 


mold  It  batter  and  Faster  wM 


PLASKON  DIVISION  •  LIBBEY*  OWENS 'FORD  GLASS  CO. 
Toledo  6,  Ohio 

ffi  Canodot  Canadian  Industriat,  Ltd.,  Montraal,  P.  Q. 

Branch  OB9c«bt  Bo«ton,  ChicaQO,  Naw  York,  Lob  Angolot,  Rochestor 
Manyfa<tufri  of  Molding  Compowndt,  ffotifi  GIvos.  Cooling  Rotios 


PLASKON. 
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ANOTHER  FIRST! 

TYPES  5K  and  6K  DISCAPS 


Designed  for  Filtering  Focus  Voltage  in  the 
New  Electro-  static  Deflection  Tube. 


The  new  electro-static  deflection  tube  has  created  engineering  problems 
which  required  the  development  of  this  new  RMC  DISCAP. 

Designed  to  withstand  peak  pulses,  Type  5K  is  rated  at  5000  Volts  DC 
and  flash  tested  at  10,000  Volts  DC.  Type  6K  is  rated  at  6000  Volts  DC 
and  flash  tested  at  12,000  Volts  DC.  Available  in  capacities  between  100 
MMF  .and  500  MMF  i  lO'^c  or  ±  20/(  orGMV'. 

Their  small  size  and  greater  mechanical  strength  provide  a  unit  adaptable 
to  high  speed  production  line  use. 


Specifications 

Types  5K  and  6K  DISCAPS 

Power  Factor  1%  at  1KC 

WORKING  VOLTAGE  TEST  VOLTAGE 

TypeSK  5000  VDC  10000VDC 

Type  6K  6000  VDC  1 2000  VDC 

Insulation  Durez  Phenolic —Vacuum  waxed 
Resistance;  Initial  7500  Megohms 

After  Humidity  1000  Megohms 
Leads  #22  Tinned  Copper 
Body  Size  100  -  200  MMF  Vi"  DIA. 

200-300  MMF  Ve'  DIA. 

300  -  500  MMF  DIA. 

Capacity  Tolerance  ±  10%  ±  20% 


‘’".llTANUfACTU.fSS 

ION  YOKE 

iK  DISCAPS  voH*.  »>'*Y 

d.«nd.P^ 

^and  lower 


Every  DISCAP  is  100%  Tested  for  Capacity,  Leakage  Resistance  and  Breakdown 


B 

- \ 

1 

- 

L  JJ 

SEND  FOR  SAMPLES  AND  TECHNICAL  DATA 


RADIO  MATERIALS  CORPORATION 

GENERAL  OFFICE:  1708  Belmont  Ave.,  Chicago  13,  III. 
FACTORIES  AT  CHICAGO,  ILL.  AND  ATTICA,  IND. 
Two  RMC  Plants  Devoted  Exclusively  to  Ceramic  Condensers 
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EHO 


PRODUCTS  OF  EXTENSIVE  RESEARCH 


1010  COMPARISON  BRIDGE 
RAPID  TV  PARTS  TEST 


i 

» . 

la"® ' 

•  R 

4  t 

1  ^  ©  ©  ©  I-  1 

NO.  1 140  NULL  DETECTOR 
AMPLIFIER  MODEL 


NO.  1180  A.C.  SUPPLY 


.1  VOLT  TO  100  VOLTS 
AT  60  CYCLES 


.  ^ 

.  ^ 

P 

o 

®  1 

q  • 

:o  j 

NO.  1170  D.C.  POV/ER  SUPPLY 
DIRECT  CURRENT  UP  TO 
500  MA 


T4b  ^ 


'•oSj' 


—  ^  O  T*'» 


•  •  •  ' 


U) 


'o 


FOR  ACCURATE  TESTING  OF  TELEVISION  AND 
COMMUNICATION  COMPONENTS  UNDER 
LOAD  CONDITIONS. 

This  bridge  has  an  impedance  range  of  one  millihenry 
to  1000  henries  in  five  ranges.  The  inductance  values 
are  read  directly  from  a  four  dial  decade  and  multi¬ 
plier  switch.  Range  of  this  instrument  con  be  extended 
to  10.000  henries  through  the  use  of  an  external 
resistance. 

The  inductance  accuracy  is  within  plus  or  minus 
1%  through  the  frequency  range  from  60  to  1000 
cycles.  For  the  largest  multiplier  at  1000  cycles,  the 
accuracy  of  the  bridge  is  decreased  to  2%.  60  or  50 
cycles  line  frequency  is  generally  used  with  this  bridge. 

On  the  1000  henries  range,  the  D.C.  is  limited 
to  20  MA.  On  the  100  henries  range  the  D.C.  is  limited 
to  200  MA.  On  all  lower  ranges,  the  current  con  be 
one  ampere  moximiun. 


POWER  transformers 
COMMERCIAL  QUAilTY 


HERMETICALLY  SEALED 
TO  MEET  MIL-T-27  SPECS. 


SUB  MINIATURE 
HERMETICALLY  SEALED 
TRANSFORMERS 


■SeilriieSaai 


\ 


>tdicotor 


r,[»OCOM  FROI.UCTION 


oocc 

oocc 


It  seemed  that  orders  for  ^  Aerocom  equipment 
would  have  to  be  delayed  for  about  six  months  — 
because  of  a  greatly  increased  volume  of  orders. 


M  •  •  111 


C  ■■  oo 

Ut  I  ' 


But  —  Aerocom  was  able  to  expand  plant 
facilities  and  production  so  that,  now,  some 
equipment  is  available  with  only  small  delays. 


Despite  the  pressure  for  new  equipment, 
corners  will  not  be  cut .  .  .  Aerocom  quality  will 
be  maintained. 


BEACON 

Packog*  50  or  100  wott 
tronsmUttr 


1 


ACA 

Auto  trontfor 


COMSUITMITS.  DESIGNERS  MU  MMIUFIUTURERS  OF  STMURRO  OR  SRECIM. 
METEOROLOGICAL  ANO  COMMUNICATIONS  EQUIPMENT 


COM 
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IlERMETIC  sealing,  as  practiced  by  C.  P. 
I  tilare  &  Co.,  provides  the  most  perfect  seal 
ever  devised  to  insure  ideal  relay  performance 
under  all  conditions. 

But  equallv  important  to  design  engineers  are 
the  proved  performance,  long  life  and  depend¬ 
ability  of  the  Clare  relays  that  are  contained 
within  the  enclosures. 

Selection  of  highest  quality  materials,  precise 
manufacture  and  ability  to  “custom-build”  just 
the  relay  for  a  specific  requirement  have  made 
('.lare  relays  first  choice  with  designers  who  insist 
on  . . .  and  get . . .  the  best. 

This  ideal  combination  of  time-proved  relays, 


sealed  to  he  immune  to  every  tv})e  of  climatic 
and  environmental  conditions,  has  made  Clare 
hermetically  sealed  relays  the  ideal  choice  for 
components  of  equipment  that  must  not  fail. 

Whatever  your  relay  problem  . . .  whether  it 
involves  hermetically  sealed  relavs  or  just  the 
best  relay  for  an  exacting  application  . . .  con¬ 
tact  CLARE  first.  Sales  engineers  are  located  in 
principal  cities  to  assist  you  in  selecting  the  relay 
you  need.  Look  them  up  in  your  classified  tele¬ 
phone  directory  or  write  C.  P.  Clare  &  Co.,  4719 
West  Sunnyslde  Ave.,  Chicago  30.  Illinois.  In 
Canada:  Canadian  Line  Materials  Ltd.,  Toronto 
13.  Cable  Address:  CLARELAY. 


Write  for  36-Page  Clare  Bulletin  No.  114 

CLARE  RELAYS 


»T-r 


First  in 


the  Industrial  Field 


ReloV  shown  is  the  famous  Cl^RE  Type  J  twin 
ttc 


Note  the  extreme  compactness  of  this  assembly 


i 

~~3‘^  i 

t  .  11 

S 

i 

Every  production  machine  you  use 
can  be  made  to  “report  to  headquar¬ 
ters”  ...  by  flashing  figures  a  few  feet 
or  many  miles  to  Veeder-Root  Mag¬ 
netic  Counters  group-mounted  on  a 
central  board. 

And  every  machine  or  product  you 


make  can  be  made  to  count  for  more... 
both  for  you  and  your  customers... by 
Veeder-Root  Counters  built-in  as  orig¬ 
inal  equipment.  Find  out  how.  Write: 

VEEDER-ROOT  INCORPORATED 
HARTFORD  2,  CONNECTICUT 


MootreaJ.  Caoada  •  Dundee.  Scotland  •  Offices  and  A^enis  in  Principal  Citiet 
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News  About  a  CRT  Exterior  Wall  Coating 


Electric-furnace  graphite  of  high  purity  .  .  .  sp>ecially  processed  in  a 
lacquer-base  vehicle  by  Acheson  Colloids  . . .  deserves  your  invest¬ 
igation  as  a  CRT  Exterior  Wall  Coating. 

Elasily  applied  by  spraying,  "dag"  Exterior  Wall  Coating  dries 
so  rapidly  that  tubes  can  be  handled  in  2  or  3  minutes  after 
coating.  Maximum  adhesion  is  obtained  by  drying  at  room 
temperature  for  24  hours...if  faster  action  is  desired,  infra¬ 
red  drying  at  100°  C.  will  get  the  same  result  in  hour. 

The  tough  and  completely  opaque  film  so  formed 
resists  scratching  and  the  loosening  action  of 
water,  irrespective  of  the  type  of  glass  to 
which  it  is  applied. 

A  more  complete  description  of  "dag" 
CRT  Exterior  Wall  Coating  ...  as  well 
as  data  on  other  "dag"  dispersions  for 
the  electronics  and  electrical  indus¬ 
tries  ...  is  contained  in  a  new 
bulletin  available  without  ob¬ 
ligation.  Write  to  Acheson 
for  Bulletin  #433 -5D. 


AN  OLD  COMPANY 
TAKES  A  NEW  NAME 


FREDERICK  HART  &  Co.,  Inc.,  becomes 
DAYSTROM  ELECTRIC  CORPORATION 


Frederirk  Hart  &  Co..  Inc.,  which  has  hccn 
iiianiifacturin^  precision  products  at  Poiitih- 
kcepsie.  New  York,  for  more  than  57  years,  will 
henceforth  he  known  as  Daystroiii  Electric 
(Corporation. 

This  action  follows  a  change  in  the  nanie  of 
otir  parent  company  from  .4TF  Incorporated  to 
Daystrom.  Incorporated. 

The  use  of  the  name  Daystrom  offers  distinct 
advantages  in  the  introduction  of  new  products. 
This  name  was  cho.sen  hei-aiise  it  has  hecome 
familiar  to  millions  of  people  through  national 
advertising  of  our  companion  subsidiary. 
Daystrom  Furniture  (Corporation— world's  larg¬ 


est  producer  of  tiihiilar  steel  furniture.  Adding 
Klociric  to  our  name  better  identifies  us  with 
the  type  of  products  we  make. 

The  advantage  of  this  name  will  hecome  even 
more  apparent  when  fulfillment  of  contracts 
for  the  military  services  allows  us  to  resume 
production  of  our  normal  peacetime  products, 
such  ds  the  llartron  Sound  Recorder- 
Reproilucer. 

Daystrom  is  new  to  the  electronics  industry 
in  name  alone.  From  Daystrom  in  the  future  — 
as  from  Hart  in  the  past  —  will  come  new  de¬ 
velopments  and  new  products  to  contribute  to 
better  living. 


Meet  the  DAYSTROM  Family 


DAYSTROM,  INCORPORATED 

llIZAtITH,  NIW  JHSIT 


Siibsifiiarivs : 

Daystrom  Electric  Corporation  —  sound 
recorders  and  electronic  devices,  Pough¬ 
keepsie,  \.  Y. 

American  Type  Founders  —  letterpress, 
offset  and  gravure  presses,  foundry  type  and 
other  printing  equipment,  Elizabeth,  N.J. 


Daystrom  Furniture  Corporation  — 

chromed  steel,  wood  and  plastic  furniture. 
Glean  and  Friendship,  ,V.  Y.;  Western  Divi¬ 
sion,  Fullerton,  Calif. 

Daystrom  Laminates,  Inc.— plywood  and 
lumber  products,  Daystrom,  N.  C. 


DAYSTROM  ELECTRIC  CORPORATION 

POUGHKEEPSIE,  NEW  YORK 
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Whatever  ac  test  volta/:e  you  need — whatever  frequency  or  magni¬ 
tude  you  require — there  is  an  -hp-  oscillator  or  generator  to  provide 
the  exact  signal  desired. 

-hp-  oscillators  offer  complete  coverage,  '/>  ip*  to  10,()()0,()()()  cps. 
They  are  de[x-ndable,  fast  in  operation,  easy  to  use.  They  bring  you 
the  traditional  -hp-  characteristics  of  high  stability,  constant  output, 
wide  frequency  range,  low  distortion,  no  zero  set  during  operation. 

-hp-  oscillators  and  audio  signal  generators  are  used  by  manufactur¬ 
ers,  broadcasters,  sound  recorders,  research  laboratories  and  scien¬ 
tific  facilities  throughout  the  world.  For  complete  details  on  any 
-hp-  instrument,  see  your  -hp-  sales  representative  or  write  direct. 

HEWLETT-PACKARD  COMPANY 

1250  A  Peg*  Mill  Reed  Pole  Alto,  California,  U.S.A. 

Soipt  r«pr«stnfafiv«t  in  principo/  or«of. 

Espprt:  Frozor  &  Hontpn,  ltd.,  San  Froncitco,  N«w  Yprk,  Ips  AngnUt 

2290 


•Ap-  650A  ResistoiKe-Tuned  Oscillator 

Highly  stable,  wide  bond  (10  cps  to  10  me), 
operotes  independently  of  line  or  tube 
changes,  requires  no  zero  setting.  Output 
flat  within  1  db.  Voltage  range  0.00003  to  3 
volts.  Output  impedance  600  ohms  or  6  ohms 
with  voltage  divider. 


-Sp-  206A  Audio  Signal  Generator 

Provides  a  source  of  continuously  variable 
oudio  frequency  voltoge  with  less  than  0.1  % 
distortion.  Very  high  stability,  accuracy  0.2 
db  ot  any  level.  Specially  designed  for  test¬ 
ing  high  quality  oudio  circuits,  checking  FM 
transmitter  response  ond  distortion,  broad- 
cost  studio  performance  or  as  a  low  distor* 
tion  source  for  bridge  measurements,  etc. 


HEWIETT-PACURD  ^  INSTRUMEMTS 
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SANGAMO 

TRAHSMITTING 


(CM  75-80-85’90-95) 


Type  F  (CM  65-70) 


Type  H  {CM  45-50)  Type  A  {CM  55-60) 


Built  to  JAN  Specifications 


Whether  you  need  a  certain  characteristic  or  a 
combination  of  several  performance  features, 
Sangamo  Transmitting  Mica  Capacitors  are  “heap 
good”  for  your  specific  capacitor  applications. 
You  can  safety  specify  them  for  use  in  all  types 
of  miUtary,  radio  and  electronic  equipment— they 
are  built  to  meet  all  standards  set  by  joint  Army 
and  Navy  Spiecifications  JAN-C-5. 


quently  connected  m  gangs  to  handle  heavy  loads. 


Type  F  Capacitors  are  used  m  similar  apphcationa 
to  type  G’s  and  are  potted  in  bakelite  cases. 


Type  A  and  Type  H  Mic»  Capacitors  are  molded 
in  a  thermo-setting  plastic  and  £ire  designed  for 
use  in  low  voltage,  low  power  and  low  cnirrent 
circuits. 


Typie  G  Capacitors  are  designed  for  use  m  medium 
ancl  high  power,  high  voltage  and  high  cnirrent 
circuits.  They  are  ceramic  encased  and  are  fre¬ 


Sangamo  Transmittmg  Micas  and  many  other 
types  of  Sangamo  Mica  Capacitors,  are  fully 
described  in  Catalog  No.  831.  Write  for  your  copy. 


SANGAMO  ELECTRIC  COMPANY 

SPRINGFIELD,  ILLINOIS 

IN  CANADA;  SANGAMO  COMPANY  LIMITED,  lEASIDE,  ONTARIO  n<4 
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‘Bulk  Head  '  Type  Electric 
Anr^ealing  Oven— Max.  Oper¬ 
ating  Temp  approx.  7000^F 
Con  hondle  parts  weighting 
from  45  lbs  to  45  tons 


in  your 
electrically 
heated 
‘products 


fFhotogtafthf  iourtgn  of 
(jrHtTtii  hhttrii  l  ) 


i  Nithiome  alloys,  meliculously  developed  over  a  period  of  4()  years, 
meet  the  need  for  resistor  materials  that  can  perform  ssith  exceptional 
ty  suitability  at  high  temperatures.  Their  high  resistivity  and  resistance 
r  to  oxidation  at  high  temperatures  dictate  their  choice  for  heating 
elements  in  a  host  of  different  products. 

Nichrome  and  Nichrome  V  are  custom  built — produced  to  rigid  specih- 
cations  determined  by  conditions  of  application  and  in-use  factors. 
Consequently,  uhsolute  uniformity  is  assured  from  order  to  order. 

.  Nichrome  and  Nichrome  V  undergo  only  negligible  changes  even 
sshen  required  to  meet  unusually  exacting  service  demands.  Thus 
^y  delivery  of  full-rated  power  is  assured  thruout  a  lung  life  of  irouble- 
r  free  operation. 

Niihrome  and  Nichrome  V  afford  flexibility  of  choice,  permitting 
heating  elements  to  be  designed  economically,  with  close  regard  to 
service  requirements.  For  example:  Nichrome  is  ideal  for  heating 
devices,  such  as  cord-connected  domestic  appliances,  operating  up  to 
1700°?.;  Nichrome  V  for  electric  furnaces,  ovens,  etc.,  operating  at 
temperatures  in  excess  of  1700°. 

Nichrome  and  Nichrome  V'  are  available  in  different  forms — wire, 
^y  ribbon,  strip,  sheet  and  rod.  Such  variety  offers  outstanding  aid  to 
~  designer,  engineer,  and  manufacturer. 

The  different  examples  of  products  shown  here  indicate  the  wide  range  of 
application  for  Nichrome  and  Nichrome  V.  For  improved  performance  and 
longer  life  in  your  products,  remember  these  peerless  Driver- Harris  electrical 
alloys  and  consult  w  ith  us.  Although  the  present  emergency  is  making  unprece¬ 
dented  demands  upon  the  resources  of  the  Driver-Harris  Company,  we  shall  be 
glad  to  make  recommendations  based  upon  your  specific  needs,  and  serve  you 
to  the  best  of  our  ability. 


Forced-Convection  Type 
Unit  Air  Heoter. 


Cdgewise-wound  resistor  — typical 
of  large  industriol  applications. 


Woffle  Iron  and  Sondwich  Grill 
—  one  of  mony  G  E.  appliances. 


Nichrome  and  Nichrome  V  are  manufactured  only  by 

mJlBi  Driver-Harris  Company 

XJ  mi HARRISON,  NEW  JERSEY 

BRANCHES:  Chicago,  Detroit,  Cleveland,  Let  Angeles,  San  Francisca 
Manufactured  and  told  in  Canado  by  The  B.  GREENING  WIRE  COMPANY,  LTD.,  Hamilton.  Ontorio,  Canada 
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The  advantages  of  the  octal  type  key  plug-in  terminal  are  now 
extended  to  include  applications  calling  for  as  high  as  20  pins. 
Many  additional  types  of  relays  and  other  electrical  components 
may  now  employ  this  simple  fool-proof  combination  of  hermetic 
sealing  and  plug-in  connection.  Sockets  are  available. 

All  Fusite  Hermetic  Terminals  are  an  interfusion  of  steel  and 
inorganic  glass.  Write  Dept.  E  for  specifications  and  complete 
information. 


THE  FUSITE  CORPORATION 

CARTHAGE  AT  HANNAFORD,  NORWOOD,  CINCINNATI  12,  OHIO 
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use  proved 

Tubes 


4-1000A  Typical  Operation 

Pulse  Modulator,  peak  pulse  values 
except  as  noted^Per  Tube 

D-C  Plate  Voltage  -  -  - 

20,000  Volts 

D-C  Screen  Voltage 

- 

1500  Volts 

D-C  Grid  Voltage  - 

- 

-600  Volts 

Pulse  Plate  Current 

12  Amperes 

Pulse  Screen  Current 

3  Amperes 

Pulse  Grid  Current 

0.5  Amperes 

Pulse  Positive  Grid  Voltage 

350  Volts 

Load  Resistance  - 

1500  Ohms 

Duty  .  .  .  - 

.01 

Pulse  Power  Input  - 

240  KilowaHs 

Average  Plate  Dissipation 

- 

240  Watts 

Pulse  Power  Output 

- 

216  Kilowatts 

Pulse  Output  Voltage 

- 

18.000  Volts 

Power  tetrodo  typo  4>1000A  is  but  one  of 
many  Eimae  tnbM  that  make  exceptionally 
fine  pulse  modulators,  amplifiers,  or 
osciRatort.  The  4-1000A,  for  example,  will 
handle  20  kv.  and  12  amps,  as  a  pulse 
modulator. 


Since  the  very  advent  of  pulse  techniques,  Eimae 
tubes  have  been,  and  still  are,  consistently  chosen 
over  other  vacuum  tubes  not  only  because  of  out¬ 
standing  performance  but  also  because  they  can  be 
depended  upon  for  exceptionally  long  trouble-free 
service. 

This  leadership  is  a  result  of  these  time-proven  Eimae 
policies: 

•  Rugged  electrodes  and  electrode  supports 

•  Elimination  of  troublesome  internal  insulating 
materials 

•  Thorough  outgassing  of  all  Internal  parts 

•  Oversize  electron  emitters  for  reserve  emission 

•  Elimination  of  volatile  getters 

•  Long,  thorough  pumping  schedules  for  highest 
possible  vacuum 

Put  our  pulse  experience  and  know-how  (over  14 
years  of  it)  to  work  for  you.  Engineering  advice  pert¬ 
inent  to  your  specific  problem  or  a  generalized  data 
sheet  on  how  to  employ  Eimae  tubes  in  pulse  service 
is  available  .  .  .  write  today. 

EiTEL- McCullough,  inc. 

San  Bruno,  California 

Export  Agents:  Fra:ar  &  Hansen.  301  Clay  St..  San  Francisco.  California 


WRITE  FOR  BULLETIN  NO.  3  "PULSE  SERVICE  NOTES 
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SINCE  1919 


TRADE  MARK  REG  us  PAT  OFF 


loiv  te  miniaiure 

TUBI  SOCKTS 


described  as  follows,  to  meet  diversified 
reqriirements. 

MYCALEX  410  is  priced  comparable  to  mica- 
filled  phenolics.  Loss  factor  is  only  .015  at 
1  me.,  insulation  resistance  10,000  megohms. 
Conforms  fully  to  Grade  L-4B  under  N.M.E.S. 
JAN  -1*10  "Insulating  Materials  Ceramic, 
Radio,  Class  L". 

MYCALEX  410X  is  low  in  cost  but  insulating 
properties  greatly  exceed  those  of  ordinary 
materials.  Loss  factor  is  only  one-fourth  that 
of  phenolics  (.083  at  1  me.)  but  cost  is  the 
some.  Insulation  resistance  10.000  megohms. 

MYCALEX  TUBE  SOCKET  CORPORATION 

Under  ficfusive  License  of 
MTCAlfX  CORPORATLON  OF  AMERICA 
30  ROCKEFELLER  PLAZA,  NEW  YORK  30,  N.Y. 


These  glass-bonded  mica  sockets  ore  pro¬ 
duced  by  an  exclusive  MYCALEX  process 
that  reduces  their  cost  to  the  level  of  phenolic 
sockets.  Electrical  characteristics  ore  for  supe¬ 
rior  to  phenolics  while  dimensional  accuracy 
and  uniformity  exceed  that  of  cercnnic  types. 
MYCALEX  miniature  tube  sockets,  available 
in  7-pin  and  9-pin  types,  ore  injection  molded 
with  great  precision  and  fully  meet  RTMA 
standards.  They  are  produced  in  two  grades. 


"'Owntri  of  'MYCALCX'  Pofonts" 

ElNltfVI  OffKIS:  30  Reckcftlltr  Mazo,  N*w  York  20  •  PIlRt  iwi  fitliril  OtfiCIS:  Oifton,  N«w  JtrMy 


1 


absolute  pressures  to  10  microns  or  better),  three  Com¬ 
pound  M^els  (46  to  4.9  cu.  ft.  per  min.  —  for  low  abso¬ 
lute  pressures  to  0.5  micron  or  better).  Return  coupon 
today  for  complete  details.  KINNEY  AAANUFACTURING 
COMPANY,  Boston  30,  Mass.  Representatives  in  New 
York,  Chicago,  Cleveland,  Houston,  New  Orleans,  Phila¬ 
delphia,  Los  Angeles,  Son  Francisco,  Seattle. 


Here,  at  The  Upjohn  Company,  Kalamazoo,  Michigan, 
Kinney  Vacuum  Pumps  produce  low  absolute  pressures  for 
freeze-drying  penicillin.  Here,  as  in  countless  other  im¬ 
portant  process  plants,  vacuum  .  .  .  created  by  Kinney 
Pumps  ...  is  the  "shot  in  the  arm"  that  keeps  production 
rolling  dependobly,  smoothly,  economically. 

Wherever  Kinney  Pumps  are  at  work—  the  loboratory, 
the  pilot  plant,  or  the  production  line  —  you  can  count  on 
fast  pump  down  plus  complete  reliability.  It's  this  com¬ 
bination  of  speed  and  stamina  which  Kinney  Pumps  bring 
to  industries  the  world  over.  Pumps  are  available  in  eight 
Single  Stage  Models  (702  to  1 3  cu.  ft.  per  min.  —  for  low 


rORiIGN  RiRRiSINTATIVIS:  General  Enginctring  Co.  (Rodclitfo) 
Ltd.«  Station  Works,  Bury  Rood,  Rodclifft,  loncoshiro,  Englond  •  •  • 
Horrockt,  Roxburgh  Pty.«  ltd.,  Molbourno,  C.  I.  Auttrolio  .  .  •  W.  $. 
Thomoi  &  Taylor  Pty.,  Ltd.,  Johonnosburg,  Union  of  South  Africo  .  •  • 
Novoloctric,  ltd.,  Zurich,  Switiorlond  ,  .  •  C.I.R.E.,  Piozxa  Covour  25, 
Romo,  Itoly. 


KINNEY  AAANUFACTURING  COAAPANY 
3565  Washington  St.,  Boston  30,  Mou. 

Gentlemen: 

Please  send  illustrated  Bulletin  V45.  We  are  interested  in: 

I  I  Vacuum  axhautting  Q]  Vacuum  coating  Vacuum  diilillatioa 

r~j  Vacuum  metallurgy  Q  Vacuum  dehydration 

Name 


Company. 


Address 


for  Testing  of  Equipment  on  the  Bench 


for  Testing  of  Equipment  in  Aircraft 


The  H-14  Signal  Generator  provides  signals  of  ac¬ 
curately  known  frequency,  amplitude,  and  modula¬ 
tion  for  quantitative  tests  of  VHF  navigational  re¬ 
ceiving  equipments  on  the  bench. 


The  H-14  Signal  Generator  provides  simulated  omni, 
phase  localizer,  and  tone  localizer  signals  for  testing 
of  VHF  navigational  equipment  in  one  aircraft,  or  in 
a  squadron  of  aircraft  simultaneously.  The  instru¬ 
ment  will  check: 

24  omni  courses 

Left-center-right  on  90/150  cps  localizer 
Left-center-right  on  phase  localizer 
Omni  course  sensitivity 
Operation  of  TO-FROM  meter 
Operation  of  flag-alarms 

Simultaneous  voice  instructions  to  pilots  may  be 
transmitted  with  the  test  signals.  A  limited  "go-no  go” 
check  requires  less  than  one  minute  for  one  aircraft 
or  for  a  squadron  of  aircraft. 


D0p0ndablm  ftoctronfc  iqulpment 
sfitc*  1928 
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Disc  Cathode  Speeds  Assembly- 
Improves  Performance 


•  Elertronirs  nianufadurcrs  find  it 
pays  to  ho  a  oustomor  of  Sujierior. 
They  reoeive  poisl  ser\ioe,  quality 
products  and  the  henefits  of 
Su|)erior’s  niethiMls  and  metals 
research  that  constantly  improves 
upon  already  poiKl  products. 

An  example  is  the  new.  improveil 
Disc  (’athiMle.  Investigation  proved 
that  a  slight  flaring  of  the  op<*n  end 
minimized  the  danger  of  heater 
cathiKle  "shorts”  caused  hy  scrap¬ 
ing  of  the  heater  wire  coating  dur¬ 
ing  insertion,  while  s|H'eding  the 
operation. 

This  feature  added  to  an  already 
excellent  eathoile,  resulted  in  a 


part  that  does  a  better  job  at  a 
lower  cost. 

The  Disc  Catholic  is  only  one  of 
the  hundreds  of  prisluets  which 
Superior  supplies  .  .  .  hut  the  same 
program  of  priNluet  improvement 
is  applied  to  all  of  them.  That’s  w  hy 
most  manufacturers  in  the  elee- 
tronies  field  are  already  friends  and 
customers.  If  you  are  one  of  the 
exceptions,  it  will  pay  you  to  find 
out  more  about  Superior  and 
Superior  products.  For  informat  ion, 
consultation  about  priMiuetion 
problems,  design  help  or  research 
assistance,  write  today  to  Supi-rior 
Tulie  (ainipany,  2.')(K)  Germantown 
/\ve..  Norristown.  IVnnsvIxania. 


Which  Is  Th»  Better  For  Yowr  Application . . . 


SEAMLESS  . . .  ?  The  finest  tidies 
that  can  tie  made.  Standard  produc¬ 
tion  is  .011)''  to  .121''  O.I).  inclusive, 
with  wall  thicknesses  of  .(¥)l.v''  to 
.00.)''.  CalhiMles  with  larger  diameters 
and  heavier  walls  will  lie  priHluced  to 
customer  sjiecilication. 


Expanded  Facilities  .  .  .  more  space,  equip¬ 
ment  and  trained  eo-workers  help  to  meet 
growing  demand. 


Or  LOCKSEAM*  . . .  ?  I’rmluced  di¬ 
rectly  from  thin  nickel  alloy  strip  stock, 
.0t0''to  .100'' O.D.  in  standard  length 
range  of  ll..'j  mm  to  42  mm.  Kound. 
rectangular  or  oval,  rut  to  s|iecificd 
lengths.  Iieaded  or  plain. 


52,600  Seamless  Nickel  Cathodes,  compared 

under  a  lens  with  an  ordinary  pin. 


All  analys0t  .010"  fo  OJ). 

CartaM  f.035"  max.  wofi)  to  IH"  OJf. 


*Mfd.  under  U.S.  P<jt$. — Supanor  Tuba  Company  •  ffacfrom'c  Products  for  axporf  fhrouph  Dn’var-Horni  Company,  Hornion,  Naw  Jersey  e  Hornion  6-4800 
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SM  series  Super 


CONSTRUCTION 

The  unique  design  and  rugged  construction  of  the  SM  series 
relays  assures  indefinite  life,  except  possible  damage  to 
contacts  due  to  overload.  Regardless  of  sensitivity  they  are 
not  delicate  and  no  special  handling  is  required.  Extremely 
light  weight  of  the  moving  armature  assures  a  high  degree 
of  resistance  to  shock  and  vibration  in  any  position.  The  SM 
is  ideal  for  guided  missile  or  aircraft  applications  as  well  as 
general  purpose  uses.  The  plate  circuit  versions  have  found 
many  applications  in  electronics.  The  simplicity  of  construc¬ 
tion  provides  a  thoroughly  reliable,  ultra-small  relay  at  sur¬ 
prisingly  low  cost.  Samples  and  quotations  will  be  supplied 
upon  receipt  of  your  specifications  and  requirements. 

SM5D  and  SM5L  are  open  construction  for  single  screw 
mounting.  A  thin  transparent  plastic  sleeve  furnishes  pro¬ 
tection  against  dust  and  damage  in  handling. 

SM5DG  and  SM5LG  are  hermetically  sealed  in  a  minia¬ 
ture  tube  glass  envelope  with  7-pin  plug-in  base  to  fit 
standard  miniature  socket.  Max.  height  1  Vt”  (above  socket); 
max.  dia., 

SM5DS  and  SM5LS  are  hermetically  sealed  in  deep 
drawn  steel  can.  Base  and  dimensions  same  os  "G”  version. 

SPECIFICATIONS  AND  DESIGNATIONS 

"G"  suffix  designates  hermetically  sealed  in  glass. 

"S”  suffix  designates  hermetically  sealed  in  deep  drawn 
steel  can. 

“D"  suffix  designates  winding  that  consumes  .4  watt  or 
more  at  rated  operating  point.  Performance  range  is  from 
0.3  V.  at  1.37  amp  to  118  V.  ot  0.0034  amp.  Standard 
winding  draws  approximately  0.5  waft  af  rated  voltage 
with  adjustment  to  pull  in  at  75%  or  less  of  rated  voltage. 
Contact  transfer  occurs  at  approx.  35%  of  pull  in  voltage. 

"L"  suffix  designates  winding  for  current  sensitive  opera¬ 
tion  in  which  the  coil  consumes  less  than  .4  watt.  Maximum 
sensitivity  of  0.075  watt  can  be  provided  with  pull  in  at 
2.75  MA  minimum  on  slowly  rising  current  with  10,000  ohm 
coil  or  0.695  amp  at  0. 1 08  V.  with  0.155  ohm  coil.  Standard 
adjustment  to  pull  in  at  or  below  specified  value  and  contact 
transfer  during  drop  out  to  occur  at  approximately  50%  of 
pull  in  value. 

All  coils  of  above  types  will  dissipate  1.75  watts  without 
exceeding  90  °C.  temperature  rise.  This  permits  maximum 
3.36  amp  at  0.52  V.  with  0.155  ohm  coil  and  13.2  MA  at 
132  V.  with  10,000  ohm  coll. 

Vibration  resistance  is  improved  with  increase  in  coil 
power.  lOG  specs  may  be  met  in  sealed,  “G"  or  “S” 
versions  with  0.2  watt  or  more  in  coil  when  socket  mounted. 
This  special  construction  is  provided  only  when  so  specified. 


Midget  Relays 


SM5D  open  construction,  voltage  actuated  .3  to  118  V. 

DC,  nominal  dissipation  .5  watt. 

SM5DG  gloss  sealed,  same  as  SM5D. 

SM5DS  sealed  in  deep  drawn  steel  can,  same  as  SM5D. 
SMSL  open  construction,  current  actuated,  pull  in  2.75  to 
675.0  mo.  at  25  °C.  with  .075  watt  dissipation, 
.155  to  10,000  ohm  winding. 

SM5LG  gloss  sealed,  same  as  SM5L. 

SM5LS  sealed  in  deep  drawn  steel  can,  same  as  SM5L. 

CONTACT  RATING 

The  contacts  are  pure  coined  silver  rated  at  5  amps  for  1 0 
operations,  2.5  amps  for  1 00  operations,  1  amp  for  50,000 
operations  at  24  DC  non-inductive  load,  or  .25  amp  for 
1 ,000,000  operations  at  1 1 5  V.  60  Cy.  non-inductive  load. 

CONTACT  COMBINATION 

One  Form  “C" — SPOT. 

INSULATION 

Coil  to  current  carrying  elements  1 ,000  V.  RMS  60  Cy.; 
between  contacts  500  V.  RMS  60  Cy. 


Your  Electronic  Parts  Distributor  Stocks  Standard  P&B  Relays 

Potter  &  Brumfield 

PRINCETON,  INDIANA 
EXPORT:  13  EAST  40TH  ST.,  NEW  YORK 
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THE  RECOGNIZED  STANDARD  OF 
PRODUCT  EXCELLENCE  WITH 
ELECTRICAL-ELECTRONICS  INDUSTRIES 


Fine  quality  Republic  condenser  foil,  having  uniform  thickness,  sur¬ 
face,  and  strength,  is  available  in  all  commercial  gauges  and  widths. 
Meticulous  care  is  taken  to  assure  close  tolerances  and  clean  straight 
edges  free  from  slivers.  Engineered  packing  insures  safe  delivery. 
Orders  and  inquiries  for  all  types  of  foil  will  be  given  prompt  and 
courteous  attention. 


REPUBLIC  FOIL  &  METAL  MILLS 

INCOIPORATED 

e..cc  ncrirrc  Blvd.,  Chicago  6,  III. 

SAWS  urricts:  ^  ^  5^^  FronciKO  S,  Col. 

DANBURY  CONNECTICUT 


t 


\ 

I 
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for  ony  ond  oil  by-passing  requirements 

CERAMICONS 


Erie  Ceramicons  fulfil  all  the 
requisites  for  efficient  by-pass¬ 
ing — low  inductance,  compact 
design,  and  conservative  500 
volt  D.  C.  rating.  Erie  Resistor 
offers  the  most  complete  line  of 
ceramic  by-pass  units  available. 
Each  design  has  been  thorough¬ 
ly  proven  in  domestic  and  mili¬ 
tary  equipment. 

Check  the  products  listed 
on  this  page  for  your  future 
designs.  Full  description 
and  specifications  will  be  sent 
on  request. 


ERif  Ceramicons 


GP  IMOLOED  INSULATED  TUBULAR 


GP  DIPPED  INSULATED  AND 
NON-INSULATED  TUBULAR 

for  vsG  wtiGfG  spoc*  it  ot  o  prMnium  ond  rodiol  iGods 
or#  dosirod.  Copodty  ronpo  10  to  15«000  MMF. 
SmollGSt  sit#  .240**  x  .440"  mox.  with  dipped  into* 
lotion;  .200*'  X  .400"  mox.  non^nsulotod. 

DISC  AND  PLATE  Ccnamicons 


Cowpoct,  higk  capocitonc* 
wnih  wMi  MtraiiMly  lew  in- 
dudonce.  AveHoble  in  tingle 
end  inulliple  cepecilert 
up  fe  .01  mfd  per  lectien. 


INSULATED  STAND-OFF  Ccramtcons 

Ruggtd,  molded  insulotod  construction.  Mounts  with 
6*32  nut.  Stylo  323  mounts  high  obovo  chassis. 

Copocity  rongo  0.5  to  700  MMF.  Stylo  324  mounts 
lljyV*  high.  Copocity  rongo  710  to  1,500  MMF. 
Avoilobto  with  20  gougo  wiro  lood  or  post  typo 
top  torminol. 

NON-INSULATED  STAND-OFF 

Ceramicons 

Stylo  318  (loft)  mounts  high  obovo  chassis,  has 
.032"  diomotor  wiro  top  torminol.  Copocity  rongo 

1  to  560  MMF.  Stylo  319  (right)  mounts  .520"  high 
has  .067"  diomotor  top  torminol.  Capacity  rongo 

2  to  1,000  MMF.  Both  stylos  hovo  3*48  throod. 

SIDE-LEAD  STAND-OFF  Ccram/cons 


Wiro  loads  oro  corroct  hoight  from  chassis  for  shortest 
possible  connection  to  tube  sockets.  Stylo  2322  (loft) 
45/64"  high.  Copocity  rongo  5  to  2,5(X)  MMF.  Stylo 
2336  (right)  15/l6"  high.  Copocity  rongo  6  to 
5,000  MMF. 


J! 


FEED'THRu  Ccrcuntcons 


By-poss  R.  F.  to  ground  when  feeding  through 
chossis  or  motol  con.  Stylos  357  (with  rigid 
hooked  wiro  lood)  and  362  (with  6  20 
straight  pig-toil  wiro  load)  mount  with  12-28 
nut.  Stylos  2404  (with  rigid  wiro  load)  and 
2405  (no  load)  hove  eyelet  for  soldoring  to 
chassis.  Mox.  capacitance  1,000  MMF  for 
Stylo  357;  1.500  MMF  for  Stylos  362,  2404, 
and  2405. 


HERMETICALLY  SEALED  STAND-OFF 

Ceramicons 

Stylo  325  hos  most  officiont  design  for  UHF.  Compact 
and  rugged.  Easily  instollod  with  standard  push-on 
clip  or  soldered  to  chassis.  Available  1 0  to  1 ,5()0  MMF. 

FOR  UHF  COMMUNICATIONS  EQUIP¬ 
MENT  ERIE  BUTTON  SILVER  MICAS 

Those  extremely  compact  silver  mico  condensers  have 
360^  current  path  from  short,  heavy  terminals  to 
ground,  providing  very  low  inductance.  Made  in 
Stand-off  and  Food-thru  stylos. 

Capocify  range  15  to  1,000  MMF  in  .447"  diomotor, 
1,000  to  6,000  MMF  in  .651"  diomotor. 


SfSCOl^KiCA 


1  ERIE  RESISTOR 

CORP.,  ERIE,  PA.  _ 

r  LONDON,  ENGLAND 

...TORONTO,  CANADA  i 
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NEW  C-D 
Silicone  Dilecto 


Wio  hkuk/ 


Established  1895  ..  Manufacturers  of  Lammcled  Plastics  since  >9?!— \L\\  \IUi  If) 


withstands  an  inferno  of 


to  improve  product  performance  for  you! 


There  are  three  new  grades  of  C-D  Dilecto*  that  can 
withstand  temperatures  as  high  as  250°C.  They  are 
chemically  inert,  silicone-glass  laminated  plastics  that 
offer  exceptionally  high  heat  resistance  and  good  arc 
resistance,  extra  strength,  and  positive  moisture  re¬ 
sistance  !  At  Continental-Diamond  we've  literally  lived 
and  worked  with  Silicone  Dilecto— perfecting  it  to  a 
point  where  we  believe  it  can  be  highly  useful  in 
helping  to  solve  your  pro- 
duction  problems  —  and  im- 
prove  product  performance. 


And  this  remarkable  plastic  is  but  one  of  many  in 
the  C-D  family.  They  provide  practiced  combinations 
of  mechanical,  electrical,  and  chemical  properties— 
structural  strength,  light  weight,  p>ositive  moisture, 
heat  and  corrosion  resistance.  In  hundreds  of  plants, 
C-D  Plastics  —  Fibre,  Vulcoid,  Dilecto,  Celoron,  and 
Micabond  —  offer  proof  that  it  pays  to  see  C-D  first  in 
your  search  for  the  right  plastic  for  the  job.  For  inter¬ 
esting,  useful  information  on  Silicone  Dilecto,  and 
other  C-D  high  strength  plastics,  call  or  write  your 
nearest  C-D  office,  soon. 


^Dilecto  GB — 112— S 
Dilecto  GB — 128  ~S 
Dilecto  GB — 261 — S 


Porlnet 


DE-2-49 

BRANCH  OmCES  OTW  TOBK  17  •  CLEVELAND  14  •  CHICAGO  11  •  SPARTANBURG,  S.  C.  •  SALES  OmCES  IN  PRINCIPAL  CITIES 

WEST  COAST  REPRESENTATIVE:  MARWOOD  LTD.,  SAN  FRANCISCO  3  •  IN  CANADA:  DIAMOND  STATE  RBRE  CO.  OF  CANADA,  LTD.,  TORONTO  0 
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A  CONNECHONS. 

rES\STAN«  C  CIS,  etc. 

BOHOS,  CO”'*'  uc«j« 

.-;^,nce  test  »icio^^ 

blamento,  «®- 
undot  \  o'‘»- 


SPECIAL  DELAY  LINES 

Lumped  delay  lines  “tailored”  to 
specific  applications  have  been  an¬ 
nounced  by  the  Shallcross  Manufac¬ 
turing  Co.,  Collin^ale,  Pa.  A  typical 
unit  consists  of  eight  pie-section  low- 
loss  filters  having  a  rise  time  of  0.04 
microseconds  and  a  total  delay  of  0.3 
microseconds.  Maximum  pulse  voltage 
is  ±  100  volts  and  impedance  is  500 
ohms.  Cutoff  frequency  is  8.5  megacy¬ 
cles  and  the  maximum  operating  fre¬ 
quency  approximately  2  megacycles 
based  on  a  pulse  delay  error  of  not 
more  than  2%.  The  unit  consists  of 
eight  universally-wound  coils  of 
3-strand  #41  Litz  wire  and  nine  low 
T.C.  silver  mica  capacitors.  Many 
other  types  can  be  supplied. 


Sballciort  W' 
cotap**^'^ 
Ibeitusoswj 
a  bonds. 
stttias  oi  * 

Suitable  units 

pioductionW 


KELVIN  plus  WHEATSTONE 

ranges  in  one  handy 
bridge 

boHH'Lwil”  *7°  ’»lien  on.  will  do 

both  ,o^?  Providing  both  Kelvin  and  Wheatstone 
ranges  from  0.0001  ohm  to  11  11  .u 

Shallcross  No.  638.R  combin  J  biligerit* 

it  U  !  TvT  f"  *  ^“Se,  > 


NEW  SHALLCROSS 
WHEATSTONE-MEQOHM  BRIDGE 

The  new  Shallcross  635-A  Wheat- 
stone-Megohm  Bridge  is  a  versatile  di¬ 
rect-reading  instrument  for  accurate 
measurements  between  10  ohms  and 
1,000,000  megohms.  It  can  be  us^  to 
measure  resistance  elements  and  insu¬ 
lation  resistance  and  to  determine 
volume  resistivity  of  materials.  The 
instrument  is  basically  a  Wheatstone 
Bridge  used  in  conjunction  with  a  d-c 
amplifier.  Two  built-in  power  supplies 
operating  on  115  volts,  60-cycles  auto¬ 
matically  provide  the  correct  bridge 
voltans  for  the  high  and  low  ranges. 
Full  information  is  available  from  the 
Shallcross  Manufacturing  Co.,  Col- 
lingdale.  Pa. 


METAL-ENCASED  RESISTORS 

Flat,  metal-encased.  Type  265-A 
wire-wound  power  resistors  intro¬ 
duced  by  the  Shallcross  Manufactur¬ 
ing  Company,  Collingdale,  Pa.  are 
space  wound,  have  mica  insulation, 
and  are  encased  in  aluminum.  At 
175‘*  C.  continuous  use  they  are  con¬ 
servatively  rated  for  7  Vi  watts  in  still 
air  and  15  watts  mounted  flat  on  a 
metal  chassis.  Write  for  Bulletin  122. 

(AOV.) 
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SHALLCROSS  MANUFACTURING  COMPANY 
Collingdale  •  Penna. 


THERMAL 
EXPANSION  k 

transformation 

OF  STEEL 


'  SPeCTRUM  OF. 
J  LIOHT  PW3MA 
MAZDA  lamp 


Jrl.  Ad  BM9(2) 


April.  1951  —  ELECTKONICS 


TVPJCAL  RECORD 
DOUBLE  PEN 
RECORDER 


Four  new  Speedomax  Recorders 

to  plot  lab  data  automatically 


To  save  the  researcher  from  tedious  curve  plotting,  here  are 
4  new  Speedomax  Recorders.  There’s  a  double-pen  recorder  to 

put  two  continuous  curves  on  one  chart _ there’s  a  recorder  for 

“X-Y”  curves  .  .  .  there’s  an  adjustable  range  -adjustable  zero 
recorder  for  narrow  ranges  at  high  levels , . .  and  there’s  a  recorder 
for  photomultiplier  tubes. 


Available  extras  include  chart  tear-off;  sliding  window  for 
writing  on  chart  with  door  locked;  fluorescent  light;  various 
signalling  and  shut-off  devices,  etc. 


CAtimina  INtmuMCNTS  tclcmctcrs  -  automatic  controls  .  hcat-trcatino  ruRNACCS 


LEEDS  NORTHRUPCO. 


These  instruments  are  standard  production  models,  ruggedly 
built . . .  yet  remarkably  sensitive.  Electronic  amplification  makes 
Speedomax  fast;  null-balance  measurement  insures  accuracy. 
High  motor  torque  keeps  response  rapid  even  when  auxiliary 
devices  add  to  shaft  load.  Pens  move  across  9’!/^"  scale  in  1,  2,  or 
3  seconds  as  desired.  Thorough  shielding  and  filtering  keep  out 
normal  stray  fields. 


DOUBLE-PEN  RECORDER 

is  used  to  compare  two  related  functions  when  variables  change  too 
fast  for  a  two-point  recorder.  Saving  valuable  panel  space,  it  plots 
two  continuous  curves  on  the  same  chart  -either  “overlapping”  or 
“side-by-side.”  Any  standard  range  can  apply  to  either  pen. 
Available  chart  sp>eeds  are  from  1"  to  1800"  an  hour. 


X-Y  RECORDER 

plots  any  two  variables  convertible  to  d-c  signals.  X  corresponds 
to  pen  travel;  Y  to  up-and-down  chart  movement.  Instrument  can 
plot  vacuum  tube  characteristics,  stress-strain  curves,  temperature- 
temperature  difference  curves,  etc.  Chart  moves  10"  in  only  four 
seconds. 


ADJUSTABLE  RANGE  and' ADJUSTABLE  ZERO 

make  this  recorder  applicable  to  a  wide  variety  of  test  measurements. 
It’s  used  with  load  cells  in  strain  gage  applications;  it’s  used  in 
expanding  small  changes  at  various  temperature  levels;  it’s  used  in 
studying  speed  changes  over  narrow  bands,  etc.  Range  is  —  2  to  -|-20 
mv  maximum;  —0.1  to  +1  mv  minimum.  Zero  suppression  is  —50 
to  -|-50  mv. 


.  PHOTOMULTIPLIER  TUBE  RECORDER 

for  recording  light  and  other  low-level  radiation.  With  high-gain 
amplifier  built  in,  recorder  connects  directly  to  current  leads  from 
photomultiplier  tubes.  Lowest  range  (0  to  0.02  microampere)  is 
consistent  with  smallest  currents.  By  flicking  a  switch,  higher  ranges 
can  be  selected.  Thus  varying  intensity  spectra  are  recorded  in  detail. 


If  you  have  a  specific  problem,  we’ll  be  glad  to  recommend  the 
standard  or  special  Recorder  to  handle  the  situation.  Address  our 
nearest  office,  or  4979  Stenton  Ave.,  Phila.  44,  Pa. 


We  Mobilize  for  Freedom 


FIRST  OF  A  SPEClAi  SERIES 


The  Defense  Production  Problem 


To  win  out  in  the  struggle  for  freedom  into  which 
the  Russian  Communists  have  plunged  us  we  must 
do  at  least  four  things.  We  must: 

1.  Speedily  carry  through  a  program  of  de¬ 
fense  production  which,  at  its  peak,  is  scheduled 
to  take  about  one-fifth  of  our  national  output. 

2.  Pay  for  this  program  as  we  go,  by  methods 
that  will  enable  us  to  maintain  the  effort  for  an 
indefinite  period  —  as  long  as  may  be  necessary 
to  insure  peace  and  security. 

3.  Manage  intelligently  and  endure  intelli¬ 
gently  a  set  of  direct  government  controls  which, 
in  certain  critical  departments,  will  put  our  na¬ 
tional  economy  for  a  time  in  a  hateful  straight 
jacket. 

4.  See  that  these  emergency  controls  are  not 
fastened  upon  us  permanently  thereby  presenting 
to  our  Soviet  antagonists  a  major  victory  for 
collectivism  on  our  home  front. 

This  is  the  first  of  a  series  of  editorials  designed 
to  present  in  the  simplest  terms  these  key  aspects 
of  our  struggle  to  preserve  our  free  institutions. 

A  Staggering  Task 

The  magnitude  of  the  defense  production  job 
staggers  the  imagination.  Over  the  next  year  it  calls 
for  a  larger  volume  of  goods  and  services  than  the 
20  million  people  of  the  states  of  New  York  and 
New  Jersey  will  use  for  all  purposes.  The  (Lx)ndon) 
TIMES  has  observed  that,  taken  alone,  the  increase 


of  defense  expenditures  which  has  been  budgeted 
for  the  federal  government's  coming  fiscal  year 
(about  $30  billion)  “is  in  itself  not  far  short  of  the 
total  national  income  of  the  United  Kingdom.” 

Yet  so  powerful  is  the  production  machine  cre¬ 
ated  by  free  American  enterprise  that,  at  the  sched¬ 
uled  peak,  the  defense  program  will  take  only  about 
one-fifth  of  our  total  national  output.  The  exact 
form  and  dimensions  of  the  program  will,  of  course, 
be  hammered  out  on  the  anvil  of  public  and  con¬ 
gressional  debate.  But  the  President’s  recent  esti¬ 
mate  of  an  annual  rate  of  expenditure  of  S4S-SS 
billion  for  defense  by  the  end  of  this  year  may  well 
turn  out  to  be  somewhere  near  right. 

To  meet  even  these  vast  requirements  of  defense 
production  we  are  in  better  shape  technically  than 
we  were  when  we  started  to  prepare  for  World  War 
II.  Our  industrial  plant  and  equipment  is  greatly 
improved.  Over  $65  billion  has  been  invested  in  it 
since  V-J  Day.  Our  working  force  is  about  eight 
million  larger  than  it  was  ten  years  ago  and  much 
better  trained. 

The  difficulty,  and  it  is  a  very  serious  economic 
difficulty,  is  that  we  must  fit  the  defense  program 
into  a  productive  machine  that  has  been  almost 
fully  extended  to  meet  the  needs  of  a  booming 
civilian  demand.  The  present  plan  is  to  step  up 
defense  production  during  1951  from  about  7% 
to  about  1 8%  of  our  total  national  output.  Because 
there  is  relatively  little  slack  in  our  economy,  this 
means  that  civilian  production  at  the  outset  must 


be  cut  back  as  defense  production  is  stepped  up. 

The  cut-back  of  civilian  goods  must  be  espe¬ 
cially  severe  in  the  case  of  products  made  of  metal. 
This  is  particularly  true  of  goods  that  use  scarce 
strategic  metals  such  as  aluminum  and  copper.  Of 
our  total  defense  production  program,  about  half 
will  go  for  “military  hardware”  —  airplanes,  guns, 
munitions,  tanks  and  the  machinery  to  make  them. 
By  the  end  of  1 95 1  defense  requirements  are  sched¬ 
uled  to  absorb  most  of  the  metalworking  produc¬ 
tion  not  required  for  essential  construction  and  for 
the  spare  parts  necessary  to  keep  existing  equip¬ 
ment  running.  For  a  time  at  least,  there  will  be 
a  sharp  cut  in  the  supply  of  new  metal  products 
available  to  civilian  consumers.  The  defense  squeeze 
on  both  materials  and  manpower  will  also  cut 
sharply  into  housing  and  other  civilian  construction. 

For  the  Short  Run  —  Controls 

In  the  short  run  there  is  no  answer  to  the  problem 
of  meeting  defense  production  schedules  except 
controls.  Sharp  reduction  of  non-defense  expendi¬ 
tures  by  government  is  essential  and  would  help 
greatly.  But  the  basic  fact  is  that  we  catmot  in¬ 
crease  our  total  production  fast  enough  to  meet  im¬ 
mediately  both  civilian  and  defense  requirements. 

Controls  are  needed,  therefore,  to  switch  re¬ 
sources  from  civilian  to  defense  production,  and  at 
the  same  time  prevent  the  combined  demand  for 
critical  products  from  sending  prices  right  through 
the  roof.  In  the  case  of  many  sc^ce  strategic  metals 
such  as  nickel,  copper  and  cobalt,  the  task  of  in¬ 
creasing  output  is  especially  difficult  because  our 
limited  supplies  are  tucked  away  deep  in  the  earth 
in  many  quarters  of  the  globe. 

For  the  longer  pull  —  and  that  is  what  we  must 
face  —  there  is  another  answer  to  our  defense  pro¬ 
duction  problem  that  is  infinitely  better  than  con¬ 
trols.  And  this  time,  in  contrast  to  World  War  II, 
it  is  all-important  that  we  get  the  right  answer  to 
our  defense  production  problem  for  the  longer  pull 
and  that  we  get  it  right  now.  In  World  War  II  we 
geared  our  economy  to  meet  the  requirements  of  a 


relatively  short  and  decisive  conflict.  Now  our 
leaders,  however  they  may  differ  as  to  methods,  are 
well  agreed  that,  at  best,  “the  conditions  imder 
which  we  labor  may  persist  for  ten,  fifteen  or 
twenty  years.”  That  is  General  Bradley’s  phrase. 

For  the  Long  Pull  — 

More  and  Better  Production 

For  this  longer  pull,  the  constructive  answer  to 
our  problem  of  defense  production  is  clearly  more 
and  more  efficient  production  all  along  the  line. 
It  is  true  that  overall  we  now  have  the  most  efficient 
industrial  establishment  in  the  world.  But,  even  so, 
much  of  it  is  far  short  of  attainable  efficiency.  Some 
plants  using  up-to-date  equipment  and  methods  are 
as  much  as  six  times  more  efficient  than  others  in 
the  same  industry  that  are  lagging  in  modernization. 

Our  Director  of  Mobilization,  Charles  E.  Wilson, 
has  clearly  in  mind  this  problem  of  increasing  our 
industrial  efficiency.  The  first  step  in  his  job,  as  he 
conceives  it,  is  to  get  out  an  adequate  supply  of 
weapons  to  equip  the  army,  navy,  and  air  forces 
already  mobilized  or  in  process  of  organization  by 
us  and  our  allies.  The  second  step  is  to  make  sure  of 
our  capacity  to  produce  both  “military  hardware” 
to  meet  any  increased  requirements  and  the  maxi¬ 
mum  possible  volume  of  goods  for  civilian  use. 

In  concentrating  on  more  and  more  efficient  pro¬ 
duction,  Mr.  Wilson  is  squarely  on  the  beam.  We 
can  attain  his  objective  —  by  sustained  effort  on  the 
part  of  each  one  of  us  backed  by  up-to-date  indus¬ 
trial  methods  and  equipment. 

If  we  do  that,  we  can  maintain  indefinitely  an 
adequate  defense  effort  and  at  the  same  time  enjoy 
a  standard  of  living  higher  than  any  other  in  the 
world. 

Additional  production  and  more  efficient  pro¬ 
duction  are  our  surest  safeguards  against  our  two 
most  menacing  enemies  on  the  home  front— the 
deadly  inflation  that  can  destroy  our  free  economy, 
and  the  strangling  government  controls  that  can 
destroy  our  political  freedom. 


Mdlnw-H^  Mlistwg  Conpuy,  M 


When  the  well  drillers  have  “made  the  hole”  and  an  oil 
well  is  alx>ut  to  come  in,  a  new  job  arises.  And  it’s  a  real 
trick  to  handle,  especially  since  there’s  a  joker  in  it. 

The  job  is  to  pump  wet  concrete  into  the  hole  to  seal 
the  sides.  The  joker  appears  because  the  shoe  through 
which  the  concrete  is  pump>ed  . . .  the  shoe  that  prevents 
the  wet  mix  from  backing  up  in  the  hole  to  seal  it  off . . . 
cannot  be  withdrawn  after  the  mix  has  set. 

The  valve  ball  and  thrust  plate  of  the  shoe,  illustrated 
alxjvc,  must  be  made  from  a  hard,  dense,  tough  material. 
They  must  resist  the  abrasive  action  of  wet  cement  under 
considerable  pressure.  The  ball  must  be  dimensionally 
stable.  Both  parts  must  l)e  moisture  resistant.  What’s 


more,  after  the  job  is  complete  it  must  l)e  easy  to  drill-out 
the  working  parts  of  the  shoe  to  form  a  passageway. 

This  is  a  rare  set  of  requirements.  The  makers  of  the 
Turlx)  Jet  Float  Shoe  found  in  Synthane  the  material 
to  meet  them. 

The  Turlx)  Jet  Float  Shoe  takes  advantage  of  several 
Synthane  properties.  Other  mechanical  profierties  plus 
good  electrical  and  chemical  characteristics  form  an 
unusual  combination  which  makes  Synthane  valuable 
for  a  wide  range  of  applications.  Synthane  may  be 
of  help  to  you.  To  find  out,  send  for  the  complete 
Synthane  catalog.  Address  Synthane  Corporation, 
6  River  Road,  Oaks,  Pa. 


SYNTHANE 
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How  to  hold  down  a  job 
in  a  mile  deep  hole 


1 


X 


^  Operate  reliably  on  values  low  as 
0.00000000006  watt— and  control 
1 2  watts. 


♦  No  standby  power  required— no  bat¬ 
teries,  tubes,  transformers. 


^  No  replacements  necessary. 


^  Magnetic  contacts  assure  reliability- 
not  subject  to  frying. 


^  Available  in  single  and  double  com 
tact  types— manual  or  solenoid  reset. 


WESTON  High  Frequency  Electronic  Analyzer 


A  versatile  three-in-one  instrument  which  provides 
a  conventional  Volt-Ohm-Milliammeter,  a  high  im¬ 
pedance  Electronic  Volt-Ohmmeter,  and  a  stable, 
probe  type  Vacuum  Tube  Voltmeter  for  use  to  300 
megacycles.  RF  and  D-C  probe  supplied.  Complete 
stability  is  attained  on  all  ranges  from  3  to  1200 
Volts  and  200  Ohms  to  2000  Megohms  full  scale. 


inlotwo''®" 

deve'oP*"* 


WESTON  ELECTRICAL  INSTRUMENT  CORPORATION 

Manufacfurer  of  Weston  and  Tagliabue  Instruments 

595  FRELINGHUYSEN  AVENUE  •  NEWARK  5,  NEW  JERSEY 
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RECORD-CHANGER 


The  GENERAL  INDUSTRIES  Co. 


General  Industries  also  offers  a  complete  range 
of  single  and  dual-speed  pbonomotors  to  meet 
every  phonograph  and  record-changer  require¬ 
ment.  Complete  details  on  request. 


It*s  General  Industries'  turret-type,  3-speed  motor,  currently 
being  supplied  to  record-changer  manufacturers. 


In  this  highly  efficient  design,  turntable  speeds  of  33Vi— 45  and 
78  RPM  are  secured  through  three  separate  pulleys  mounted 
on  a  turret  plate.  By  means  of  a  simple  lever,  the  desired 
pulley  is  brought  into  contact  with  the  idler  wheel.  The  two 
pulleys  not  in  contact  with  the  idler  wheel  remain  stationary. 


In  addition  to  this  turret-type  motor.  General  Industries  also 
offers  the  popular  Model  TR  turret-type,  manual  3-speed  motor, 
as  well  as  the  Model  TS  belt-drive  3-speed  motor  for  both 
manual  and  record-changer  applications.  Write  today  for  full 
information  on  all  models. 


DEPARTMENT  B  •  ELYRIA,  OHIO 
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The  most  complete  line 
in  the  industry! 


In  the  complete  line  of  Westinghouse  Electrical  Instruments,  you're  sure  to 
find  the  right  answer  to  your  measuring  requirements.  Moreover,  you’ll  get  a 
wider  selection  for  specific  applications,  whether  it  be  a*c  or  d-c  current  and 
voltage,  single  or  polyphase  circuits,  watts  or  vars, frequency,  power  factor, syn¬ 
chroscopes,  temperature  indicators,  ground  detectors  or  position  indicators. 

For  laboratories,  production  lines,  power  plants,  field  service,  or  military 
operations — whether  the  requirement  is  for  recording  or  indicating— for 
portable  or  permanent  application— Westinghouse  Instruments  give  you 
lasting  accuracy. 

Meets  A.S.A.  Performance  Requirements 

Every  Westinghouse  Instrument  is  built  to  meet  the  rigid  performance  require¬ 
ments  of  the  American  Standards  Association.  No  more  exacting  guarantee 
of  an  instrument  can  be  made. 

Competent  Application  Assistance! 

Westinghouse  Instrument  Application  Engineers  are  available  to  help  you  in 
selecting  and  applying  the  proper  instruments  for  your  application.  Simply 
call  your  nearest  Westinghouse  office. 

For  complete  information  on  Westinghouse  Instruments  write  for  Booklet 
B-4696.  Address:  Westinghouse  Electric  Corporation,  P.  O.  Box  No.  868, 
Pittsburgh  30,  Pennsylvania.  j-«406 
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MODERN  ELt  ^  .  w.re 

A  •  Trimmerb 


Yes.  tele|ihoiies  liave  eliaiifned.  and  countless  develop¬ 
ments  have  j>layed  a  part  in  electronic  progress  since  the  dav 
of  those  old  stein  winders  on  the  wall.  Compactness,  engineer¬ 
ing  precision  and  never-failiirg  dependahility  are  now  demanded 
where  the  only  question  once  was.  will  it  work  at  air!"  In  iiieet- 
ing  these  modern  demands  of  modern  electronics  for  modern 
ceramic  coin|>onents,  Hi-Q  has  led  the  way. 

The  Hi'Q  trademark  is  unquestioned  assurance  of  capaci¬ 
tors,  trimmers,  choke  coils  and  wire  wound  resistors  that  are 
uniformly  dependahle  in  every  respect  and  rigidly  meet  spec¬ 
ifications  and  tolerances.  As  the  leading  specialists  in  the 
ceramic  field.  Hi*Q  has  conic  to  he  regarded  by  producers  of 
radio,  television,  communications  anil  other  electronic  equip¬ 
ment,  as  their  best  source  of  technical  assistance  in  developing 
new  components  to  meet  the  special  needs  of  any  circuit.  Hi-Q 
engineers  are  at  your  service  any  time  you  see  fit  to  call  them. 

JOBBERS  — ADDRESS:  740  Bellavill*  Ave.,  New  Bedford,  Mom. 


‘Trutle  Murk  Repislered,  L’.S.  I’atent  Office 


{Illustration  Actual  Size) 

Ceramic  tube  of  this  quick  mounting 
capacitor  is  enclosed  in  Cadmium 
plated  metal  case  with  special  end  seal 
for  protection  against  humidity  and 
temperature  changes.  Capacity  1500 
mmf  +  500  mmf. 


BETTER  4  WAYS 

4^  PRECISION 
4^  UNIFORMITY 
4^  DEPENDABILITY 
4^  MINIATURIZATION 


^CiCieteiHCC 


OLEAN,  N.  Y. 


SAlEt  OrriCEi:  New  York,  Philadelphia, 
Detroit,  Chicago,  Los  Angeles 


PtANTt:  Oleon,  N.  Y.,  Franklinvilla,  N.  Y. 

Jessup,  Po.,  Myrtle  Beach,  S.  C. 
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The  Fight 
that  starts 


vihn  the  crowd 


IT’S  DEPENDABLE  —  Air  Express  pro¬ 
vides  one-carrier  responsibility  all  the  way 
and  gets  a  receipt  upon  delivery. 

IT’S  PROFITABLE— Air  Express  expands 
profit-making  opportunities  in  distribu¬ 
tion  and  merchandising. 

For  more  facts  call  Air  Express  Division 
of  Railway  Express  Agency. 


With  so  little  time  between  that  last 
punch  and  the  TV  deadlines,  his  fight 
against  time  seems  hopeless.  Yet  he  wins 
it  every  week  — thanks  to  Air  Express! 

Air  Express  speed  gives  him  time  to 
edit  and  process  his  films,  and  get  them 
safely  and  cheaply  to  stations  everywhere. 

And  the  same  speed  that  meets  TV 
deadlines  can  help  production  deadlines, 
too!  Whether  your  business  is  films  or  fac¬ 
tories,  here  are  the  unique  advantages  you 
can  enjoy  with  regular  use  of  Air  Express! 

IT’S  FASTEST  —  Air  Express  gives  the 
fastest,  most  complete  door-to-door  pick 
up  and  delivery  service  in  all  cities  and 
principal  towns,  at  no  extra  cost. 

IT’S  MORE  CONVENIENT -One  Call  to 
Air  Express  Division  of  the  Railway 
Express  Agency,  arranges  everything. 


goes  home 


For  one  man,  the  fight  just  begins 
when  the  last  punch  is  landed  at  Madison 
Square  Garden. 

His  fight,  however,  is  against  time. 

He  rushes  the  film  of  that  last  Friday 
bout  to  the  laboratory,  and  adds  it  to  films 
made  all  week  at  the  famous  arena.  The 
result:  an  exciting  film  program  called: 
"This  Week  at  Madison  Square  Garden.” 

And  in  just  a  few  days,  television  view¬ 
ers  all  over  the  country  are  cheering  the 
thrilling  events! 
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Production  of  GLOBAR  brand  ceramic  re-  continue  to  do  so  in  every  way  that  does 
sistors  is  being  directed  to  manufacturers  of  not  affea  defense  produaion. 
defense  equipment  in  ever-increasing  quan-  unique  characteristics  of  globar  re- 

tities.  These  manufacturers  must,  necessardy,  have  resulted  in  many  improvements 

receive  first  priority  if  they  are  to  produce  circuit  designs.  Whether  you  are  produc- 
critically  needed  equipment  during  this  ing  defense  or  civilian  equipment,  it  will  pay 
national  emergency.  investigate  the  many  types  available. 

However,  our  produaive  capacity  is  such  Our  complete  co-operation  is  assured.  Write 
that  we  are  able  to  meet  most  needs  of  Dept.  V-31,  The  Carborundum  Company, 
producers  of  civilian  equipment  —  and  will  globar  Division,  Niagara  Falls,  New  York. 


GLOBAR  Ceramic  Resistors 

BY  CARBORUNDUM 

trade  mark 


"Curborundum” and''Globar" are  registered  trademarks  which  indicate  manufacture  by  The  Carborundum  Company,  Siagara  Falls,  S,  Y. 
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Typical  of  the  TOUGH  POTENTIOMETER  lOBS 

solved  by 


Precise  Accuracy  +  Maximum  Versatility  4-  Space  saving  Compactness 

TIm  pol*nlieiiMtar>  illuitrot*d  abev*  qr*  typicql  •xompU*  of  thq  loogh  problom 
HEUPOT  Mgintora  or*  Mlving  •vory  doy  lor  modorn  •loctronk  opglkotieni.  If  yeo  hovo  o  prebloni 
colling  for  iitmoil  prochion  in  lb*  dotign,  coutiruction  ond  eporolien  of  potontiomotor  unit*  — 
couplod  orith  minimum  tpoco  roquircmnni*  and  maximum  adoptability  to  inttollotion  and  oporoN 
ing  limitation*— bring  your  probUm*  to  HEUPOT.  Horu  you  will  find  odvoncud  "knew-bow," 
couplod  with  manufacturing  focilitio*  unoquolod  in  tbo  induttryl 

Tho  HEIIPOTS  obevo— new  in  production  for  vorieu*  military  and  indu*trial 
opplkotion*— include  tbo  following  unique  footuro*  . . . 


10-turn  Helipot  combines  highest 
electrical  accuracies  with  extremes  in  mechan¬ 
ical  precision.  It  feamrcs  zero  electrical  and 
mec^nical  blacklash...a  precision-supported 
shaft  running  on  baU  brings  at  each  end 
of  the  housing  for  low  torque  and  long  life 
. . .  materials  selected  for  greatest  possible 
stability  under  aging  and  temperarure  ex¬ 
tremes  . . .  special  mounting  and  coupling  for 
"plug-in”  convenience . . .  mechanical  and 
elearical  rotation  held  to  a  tolerance  of  * 

. . .  resisnnce  and  linearity  accuracies,  ±1% 
and  ±0.025%,  or  l)etter,  respectively. 

o  This  four-gtng  assembly  of  MoJel  F 
single-turn  potensiometers  has  a  special 
machined  aluminum  fronS  end  for  servo-iype 
panel  mounting,  u  ish  shaft  supported  by  pre¬ 
cision  ball  bearings  and  hat  ing  a  splined  and 
threaded  front  extension.  Each  of  the  four 
resistance  elements  contains  10  equi-spaced 
tap  connections  with  terminals,  and  all  parts 
are  machined  for  greatest  possible  stability 
and  accuracy. 

^^This  standard  Model  A,  10-mrn  Heli- 
POT  has  been  modified  to  incorporate  E>ali 
bearings  on  the  shaft  and  a  special  flange  (or 


ring-type)  mounting  surface  in  place  of  the 
customary  threaded  bushing.  This  HelipoT 
also  contains  additional  taps  and  terminals 
at  the  W-  and  9%-turn  positions. 

o  This  standard  Model  B.  li-tum  HELI¬ 
POT  has  a  total  of  40  special  tap  connections 
which  are  located  in  accordance  with  a 
schedule  of  positions  required  by  the  user  to 
permit  external  resistance  padding  which 
changes  the  normally-linear  resistance  vs. 
rotation  curve  to  one  having  predetermined 
non-linear  characteristics.  All  taps  are  perma¬ 
nently  spot-welded  and  short  out  only  one  or 
tu-o  turns  on  the  resistance  element— a  unique 
Helipot  feature! 

Oxhis  six-gang  assembly  of  standard 
Model  F  single-turn  potentiometers  has  the 
customary  threaded  bushing  mountings,  and 
has  shaft  extensions  at  each  end.  The  two 
center  potentiometers  each  have  19  equi- 
spoced,  spot-welded  tap  connections  brought 
out  to  terminals.  Each  tap  shorts  only  two 
turns  of  .009”  diameter  wire  on  the  resist¬ 
ance  element. 

Qmt  Model  B,  15-turn  HELIPOT  has 
been  modified  to  iruorporate,  at  the  extreme 


ends  of  mechanical  and  electrical  rotation, 
switches  which  control  circuits  entirely  sepa¬ 
rate  from  the  Helipot  coil  or  its  slider 
contact. 

This  10-turn  Helipot  has  many  de¬ 
sign  feamres  similar  to  those  described  for 
unit  No.  1,  plus  the  following  additional 
features ...  a  servo-type  front  end  mounting 
. . .  splined  and  threaded  shaft  extension  . . . 
and  a  center  tap  on  the  coil.  All  components 
are  machined  to  the  highest  accuracy,  with 
concentricities  and  alignments  held  in  some 
places  to  a  few  ten-thousandths  of  an  inch 
to  conform  to  the  precision  of  the  mechanical 
systems  in  which  this  HELIPOT  is  used. 
Linearity  accuracies  frequently  run  as  high 
as  ±0.010%! 

o  This  single-turn  Model  G  Potentiometer 
hat  been  modified  to  incorporate  a  ball  bear¬ 
ing  shaft  and  a  servo-type  front  end  mount¬ 
ing.  Special  attention  it  given  to  contact  de¬ 
signs  and  pressures  to  insure  that  starting 
torque  does  not  exceed  0.2  inch-ounces  under 
all  conditions  of  temperature. 


THE 


Helipot 


tuprasMtollvM  In  oH  mojor  orao*  of  Ibo  Unitad  Slot**.  Export  ogmH:  Frolbom  Co.,  55  W.  43nd  St.,  New  York  It. 

CORPORATION,  SOUTH  PASADENA  2.  CALIFORNIA 
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The  new  Industrial  Cam  Recycling  Timer  con-  The  Multi-Cam  Recycling  Timer  is  identical  to 

tinuously  repeats  a  constant  cycle  consisting  of  definite  the  Single  Cam  Timer  but  operates  from  2  to  6  circuits 
ON  and  OFF  periods  which  can  be  adjusted  from  2%  and  incorporates  several  additional  features.  On 

to  98%  of  the  cycle.  By  means  of  percentage  calibra-  this  timer  all  cams  arc  mounted  on  a  single  driving 

tions  on  the  cam  face  any  desired  setting  is  quickly  shaft  which  assures  a  common  time  cycle  for  all  circuits, 
and  accurately  obtained.  The  time  cycle  itself  can  also  Each  cam.  however,  is  independently  adjustable  for  a 
be  changed  easily  by  substituting  simple  gear-rack  specific  timing  sequence.  This  is  accomplished  by  actu- 
assemblies.  Thus,  from  one  timer,  by  using  different  ally  rotating  the  cam  with  finger  pressure  using  the 

gear  racks  you  can  obtain  50  different  cycles  ranging  drum  calibrations  for  guidance.  Thus  a  range  of  timing 

from  the  lowest  cycle  of  the  timer  up  to  nine  times  sequences  from  0%  to  100%  is  obtainable  on  each 

that  cycle.  The  snap  action  switch  operated  by  the  circuit  with  ease.  The  elimination  of  cam  followers 

timer  is  a  single  pole  double  throw,  totally  enclosed  and  other  types  of  moving  parts  makes  possible  this 
10  ampere  type.  We  can  supply  500  different  time  compact  unit.  11  models  are  available  with  time  cycles 
cycles  in  this  model  ranging  from  one  revolution  in  ranging  from  one  revolution  in  1  minute  to  one  revo- 

15  seconds  to  one  revolution  in  72  hours.  lution  in  72  hours. 


REMOTE  CONTROL  FOR  SINGLE  CYCLE  OPERATION  AVAILABLE. 


Stud  today  for  complttt  dftait$—or,  if  you  would 
like  to  send  us  spedpfasious,  we  shall  be  glad  to  make 
recommendations  bated  on  your  particular  needs. 


J 
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(Ow^thOI  tub*  tongth  2141 


HERE  S  A  NEW  Gf  TUBE 
FOR  COMPUTER  USE 


GL-5844,  first  of  o  series,  is  specially  designed  for  computers  .  .  .  and  priced  economkallyl 


Replaces  Type  6J6  in  most  computer  applica¬ 
tions— but  requires  much  less  heater  power. 

Is  a  true  twin  trlode,  specially  designed  for 
dependability. 

Here’s  a  great  new  twin  triode  engineered  for  as 
builder  or  designer  of  computers,  whether  for 
business  or  research  purposes.  Superior  reliability, 
meaning  fewer  replacements,  makes  the  tube  a  prefer¬ 
red  investment. 

You  can  rely  on  the  GL-5844!  This  binary-counter 
type  outscores  the  6J6  in  five  important  ways: 

Regular  GL-5844  production  is  100-percent  tested 
for  service  in  computers.  It  is  not  necessary  to 
specially  select  individual  tubes  for  sharp-cut-off 
performance. 


2  Plate  output  exceeds  that  of  the  6J6,  because  of 

*  higher  perveance. 

2  Failure  to  function  after  periods  of  non-conduction 

*  while  biased  to  cut-off  (often  called  tube  “sleeping 
sickness”)  is  corrected  in  the  GL-5844  by  special 
cathode  design. 

Cut-off  voltage  for  the  two  triodes  balances  within 
a  1-v  limit— a  boon  to  the  circuit  designer. 

Heater  requirement  is  a  third  less  than  with  the 
6J6.  In  a  600-tube  computer,  this  can  save  more 
than  14  kw  of  power  .  .  .  important  economy  . .  . 
plus  helping  to  assure  cool  operation. 

Wire  or  write  for  technical-data  folder  ETD-154.  Get 
the  full  story  about  this  G-E  tube  “first”  in  a  field  of 
expanding  importance!  General  Electric  Company,  Sec.  2, 
Electronics  Department,  Schenectady  5,  New  York. 


GENERAL 
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WRITE  FOR  COMPLETE  LITERATURE 
Representatives  and  Distributors 
Throughout  the  U  S  A.  and  Canada 


If  PYRAMID 

W  TINY  TYPE  85LPT 

I  TUBULAR 
PAPER 
CAPACITORS 


Fit  anyw(here! 

Suitable  for 
85°C.  operation! 


CAPACITANCE  RANGE: 

0001  TO  .5  MFD. 

VOLTAGE  RANGE: 

200  TO  600  V.,  INCLUSIVE 

Sturdily  built  in  phenolic- 
impregnated  tubes.  Ends 
are  plastic-sealed. 


PYRAMID 


PYRAMID  ELECTRIC  COMPANY 

1445  Hudson  Boulevard 
North  Bergen,  N.  J.,  U.  S.  A. 

TELEGRAMS:  WUX  North  Bergen.  N.  J. 
CABLE  ADDRESS:  Pyromidusa 


BUSINESS  BRIEFS 

By  W.  W.  MacDONALD 


Engineering  Manpower  may 
soon  be  the  most  critical  of  all 
commodities  in  the  mobilization 
program.  If  there  is  any  doubt 
about  this  in  your  mind  take  a 
look  back  in  the  Searchlight  Sec¬ 
tion  (classified  advertising)  of 
this  issue  under  “Positions  Open.” 

There  are  a  number  of  reasons 
for  the  growing  shortage  of  elec¬ 
tronic  engineers,  and  they  may  be 
enumerated  as  follows: 

The  last  war  nipped  many  a  col¬ 
lege  career  in  the  bud.  Registration 
of  engineering  students  remained 
below  normal  long  after  the  shoot¬ 
ing  stopped.  And  many  GI’s,  older 
and  with  family  responsibilities, 
dropped  out  short  of  a  sheepskin. 

Washington  officials  have  so  far 
been  preoccupied  with  three  fac¬ 
tors.  .  .  Money,  Materials  and 
Machines.  .  .  in  the  rearmament 
drive.  We  are  just  beginning  to 
hear  about  engineering-manpower 
studies,  and  all  of  them  will  take 
time  to  complete.  Meanwhile, 
there  is  danger  that  failure  to  ar¬ 
range  government  research  and 
development  projects  in  order  of 
importance  and  to  postpone  some 
of  them  so  that  there  will  be  engi¬ 
neers  left  over  for  equipment  pro¬ 
duction  may  complicate  matters. 
(The  Department  of  Defense  has 
ordered  that  basic  research  in  mili¬ 
tary  programs  be  not  less  than  6 
percent  of  each  department’s  av¬ 
erage  annual  research  and  devel¬ 
opment  budget  for  the  last  five  fis¬ 
cal  years.) 

The  need  for  electronic  engi¬ 
neers  on  going  military  projects  is 
already  straining  the  peacetime 
supply.  This  fact  notwithstanding, 
departments  of  some  companies 
just  getting  under  way  on  military 
orders  are  being  loaded  with  engi¬ 
neers  from  other  departments  not 
having  military  orders  in  order  to 
protect  these  engineers  from  the 
draft.  There  is,  so  far,  little  tangi¬ 
ble  evidence  in  Washington  that 
engineers  still  working  on  civilian 
goods,  but  who  will  be  needed 
later  on  military  projects,  can  be 
held  by  other  means. 

Hiring  of  engineers  for  the  pur¬ 
pose  of  obtaining  military  con¬ 


tracts  rather  than  for  the  per¬ 
formance  of  work  already  on  the 
books  (p  78,  March)  persists,  and 
constitutes  a  further  drain.  One 
manufacturer  of  our  acquain¬ 
tance  is  currently  delivering  $300,- 
000  worth  of  military  electronic 
gear  for  every  engineer  engaged 
in  its  production.  Another,  by  con¬ 
trast,  is  delivering  $30,000  worth. 


Pentagon  Peregrination 


Leader  Plans,  in  w’hich  key 
manufacturers  show  the  way  to 
satellite  plants,  appear  to  be  ap¬ 
plicable  to  the  engineering  man¬ 
power  problem.  W’e  know  of  a  fac¬ 
tory  in  which  redesign  permits 
highly  complex  gear  that  formerly 
required  assembly  by  top-flight 
technical  personnel  to  be  produced 
largely  by  semiskilled  labor. 

There  will  be  a  “before  and 
after”  story  about  this  operation 
in  our  feature  columns  soon.  .  . 
if  we  can  find  a  way  to  tell  it 
without  running  afoul  of  classified 
subjects. 

The  Speed  with  which  things 
move  in  the  nation’s  capital  is  il¬ 
lustrated  by  one  of  our  own  recent 
experiences. 

We  telephoned  a  top  official  of 
the  Federal  Civil  Defense  Admin¬ 
istration  at  an  address  given  in  a 
press  release  received  only  a  few 
days  before,  and  were  promptly 
invited  to  a  new  building  in  a  dif¬ 
ferent  part  of  the  city.  Arriving 
there,  we  found  our  man  after 
much  broken-field  running  around 
scaffolding,  plaster  bags  and  loose 
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ANEW 

SUBMINIATURE 
GERMANIUM 
PHOTODIODE... 
TYPE  1N77 


Permits  construction  of  smail 
automatic  multiple  counting, 
inspecting,  and  recording  systems. 


Another  Sylvanta  first  is  this  new  Type  1N77  Germanium 
Photodiode. 

The  electrical  charaaeristics  of  the  1N77  Photodiode  are 
similar  to  those  of  other  Germanium  Diodes.  The  reverse 
resistance,  however,  changes  when  light  falls  on  the  diode. 
The  1N77  is  responsive  to  radiant  energy  near  the  red  end 
of  the  spectrum  and  is  especially  sensitive  to  infra-red  energy 
where  it  peaks  at  1.7  microns. 

And,  its  unique  design  (a  small  transparent  cylinder)  facili¬ 
tates  the  application  of  light  to  the  sensitive  area. 

The  Type  1N77  is  only  .080  inches  in  diameter.  This  ex¬ 
tremely  small  size  recommends  it  for  use  in  many  applications 
where  space-saving  is  an  important  factor.  It  also  permits  new 
engineering  concepts  in  designing  efficient  and  more  compaa 
instruments  including  automatic  multiple  counting,  inspect¬ 
ing,  and  recording  systems. 

For  new  data  sheet  concerning  Sylvania's  Type  1N77 
Photodiode,  write  Sylvania  Electric  Products  Inc.,  Dept 
E-1004,  Emporium,  Pa. 


LI6HT  RESISTANCE- 


The  shape  of  the  reverse  resistance  curve  of  the 
Type  1N77  is  similar  to  that  of  other  Germa¬ 
nium  Diodes  except  that  it  reaches  its  peak  at  a 
somewhat  higher  voltage.  Above  is  a  typical 
curve  for  the  1N77  showing  the  resistance  shift 
in  the  presence  of  light.  Below  is  the  basic  circuit. 

\  INrr  PHOTOOIOOE 
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SHOCKand VIBRATION  NEWS 


BX  cable.  Then  we  had  to  retire 
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lAKtYMPUNTS  FOt  ASSURED  CONTROL  OF  SHOCK  AND  VIIRATION 


NEW  ALL-METL 
BARRYMOINTS 

for  Unusual  iirhorne 
Applications 


These  new  Barrymounts  provide  the 
aircraft  and  electronic  enRineer  with 
a  vibration  isolator  designed  to  meet 
the  unusual  temperature  and  envi¬ 
ronmental  conditions  encountered  in 
high-altitude,  high-speed  flight.  Em¬ 
ploying  no  organic  materials,  these 
mountings  are  not  subject  to  tem¬ 
perature  influences  that  may  affect 
the  performance  of  other  mountings. 

ALL-METL  Barrymounts  offer  a 
w'ide  load  range  with  uniform  per¬ 
formance.  They  have  a  natural  fre¬ 
quency  of  about  7^4  cycles  per  second, 
with  low  horizontal  stiffness  for  maxi¬ 
mum  isolation  of  horizontal  vibration. 
Transmissibility  at  resonance  is  only 
4 ’4.  There  is  no  snubber  contact  nor 
resonance  carry-over  when  ALL- 
METL  Barrymounts  are  vibrated  at 
government-specified  amplitudes. 

These  mountings  are  designed  espe¬ 
cially  for  unusual  military  condi¬ 
tions.  They  meet  the  vibration  re¬ 
quirement  of  JAN-C-172A,  MIL-E- 
5272  (USAF),  and  MIL-T-5422 
(BuAer).  For  details  of  sizes,  ranges, 
and  construction  of  unit  mounts  and 
bases  using  ALL-METL  Barry¬ 
mounts,  see  catalog  509. 


•  502  -  Air-d«mp*d  Barrymounti  for 
oireroff  torvico;  also  mounting 
baiot  and  inttrumanf  mountings. 

•  509  —  ALL-METL  Barrymounts  and 
mounting  basas  for  unusual  air- 
borna  applications. 

•  504  —  Shod  mounts  and  vibra¬ 
tion  isolators  for  marina,  mobila, 
and  industrial  usas. 

•  607  —  How  to  cut  maintananca 
costs  by  using  Barrymounts  with 
punch  prassas. 


STANDARD  MOUNTINGS 
ISOLATE  VIBRATION 

Available  for  Aircraft^ 
Marine,  Mobile,  Instrument, 
and  Industrial  uses. 

f  i 


Ssfnifdarri  htixen  built  to  meet  govern¬ 
ment  specifications  can  be  furnished 
by  Barry;  special  bases  can  be  sup¬ 
plied  in  sizes  and  load  ratings  to  fit 
customers’  exact  requirements,  includ¬ 
ing  miniaturized  bases.  See  catalog 
502  and  data  sheets  605  and  606. 


because  hammering  associated 
with  the  erection  of  partitions 
I  made  conversation  impossible  in 
the  office. 

One  week  later  we  telephoned 
our  man  again.  And  found  that  he 
had  moved  once  more.  .  .back  near 
the  original  quarters,  where  there 
was  more  room  for  expansion. 

j  Speaking  Of  Agencies,  a  Wa.sh- 
I  ington  wag  said  of  one  (since  su- 
!  perseded  by  another  group)  not  so 
i  long  ago  that  “it  has  an  estimated 
j  half-life  of  two  weeks.” 

Receiver  Production  in  1950,  as 
reported  by  RTMA,  broke  down  as 
follows : 


*§•  ••• 
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Aircraft  vibration  isolatorK  designed 
to  meet  Army,  Navy,  and  CAA  re¬ 
quirements  arc  available  in  U -pound 
to  45-pound  unit  ratings;  also  minia¬ 
ture  mounts  to  0.1  lb.  See  catalogs 
502  and  509  and  bulletins  605-6. 
Instrument  mountings  are  furnished 
for  electronic  components,  tiny,  frac- 
tional-HP  motors,  record  changers, 
dictating  machines,  and  other  light¬ 
weight  apparatus.  See  catalogs  502 
and  504. 


k.*  ^ 

Shock  mountings  for  mobile,  railroad, 
and  shipboard  service  also  give  vibra¬ 
tion  isolation  at  frequencies  above 
2000  c.p.m.;  useful  for  general  sound 
isolation.  See  catalog  ,504. 

Industrial  mountings  isolate  vibration 
from  fans,  motor-generator  sets, 
transformers,  punch  presses,  and 
other  heavy  industrial  equipment. 
Bulletin  607  tells  how  to  cut  main¬ 
tenance  costs  with  Barrymounts. 


TV  picture-tube  .sales  to  receiver 
manufacturers  totalled  7,473,614 
units  valued  at  $198,737,428.  Of 
these,  72  percent  were  16  inches 
or  larger  in  size. 

Radio  receiving-tube  sales  to¬ 
talled  383,960,599,  of  which  301,- 
483,350  went  to  manufacturers  of 
equipment,  69,324,540  were  for  re¬ 
placement  purposes,  10,767,831 
were  exported  and  1,384.878  went 
to  government  agencies. 

Industrial  Controls  employing 
electronics  can  Ije  too  good. 

A  friend  of  ours  recently 
shipped  an  x-ray  thickness  gage 
to  a  distant  rolling  mill  and  then 
discovered  that  the  ±  4-percent 
accuracy  built  in  at  considerable 
pain  and  expense  was  more  of  a 
handicap  than  a  help.  The  mill 
works  to  10  percent,  and  the  in¬ 
strument  responded  distractingly 
to  variations  in  thickness  consid¬ 
ered  normal. 

Similarly,  the  instrument’s  un¬ 
damped  indicating  meter  jiggled 
more  than  plant  workers  were  ac¬ 
customed  to.  It  had  to  be  replaced 
with  one  having  more  internal 
damping  and  which  was,  inci 
dentally,  cheaper. 


Following  Up  our  recent  item 
(p  60,  Feb.)  on  the  use  of  radio¬ 
telephone  equipment  by  highway- 
departments,  here’s  a  list  of  cities, 
counties  and  states  already  oper¬ 
ating  such  gear: 


Citi€9 

(.Mnclnnati,  O.,  shared  with  Water  Works 
Dtst  of  Col.,  shared  with  Public  Works 
Keene,  N.  H.,  shared  with  Public  Works 
Rome,  N.  Y.,  shared  with  Public  Works 
Worcester,  Mass.,  shared  with  Public 
Works 


Counties 

Brown,  Wise.,  shared  with  Police 
Burlington,  N.  J..  shared  with  Police 
Chautauqua,  N.  Y.,  shared  with  Police 
Chelan,  Wash.,  shared  with  Police 
Columbia,  Wise.,  shared  with  Police 
Delta,  Mich.,  shared  with  Police 
Door,  Wise.,  shared  with  Police 
Emmet,  Mich.,  shared  with  Police 
Genessee,  Mich.,  shared  with  Police 
Iosco,  Mich.,  shared  with  Police 
Jefferson.  Wise.,  shared  with  Sheriff 
Kandiyohi.  Minn.,  shared  with  Sheriff 
Kenosha.  Wl.se.,  shared  with  Police 
Kewaunee,  Wise.,  shared  with  Police 
Kittitas.  Wash.,  shared  with  Police 
IjSCros.se.  Wise.,  shared  with  Police 
Oconto,  Wise.,  shared  with  Sheriff  &  Pol. 
Oneida.  Wise.,  shared  with  Police 
Onondaira,  N.  Y.,  shared  with  Police 
Oswego,  N.  T.,  shared  with  Police 
Shawano.  Wise.,  shared  with  Police 
Suffolk,  N.  Y.,  shared  with  Police 
Winnebago.  Wl.se.,  shared  with  Police 
Wood,  Wii^c.,  Police  controlled  and  oper. 

States 

Arizona,  shared  with  Police 
Arkansa.<.  shared  with  Police 
California,  shared  with  Police 
Delaware,  leased  Tel.  Co. 

Idaho.  leased  Tel.  Co. 

Kansas,  shared  with  police 
Mississippi,  shared  with  Police 
Montana,  shared  with  Police 
Oregc»n.  shared  with  Police 
Pennsylvania,  shared  with  Police 
South  Carolina,  shared  with  Police 
South  Dakota  shared  with  oth€*r  d»*pta. 
Ptah.  shared  with  Police 
Virginia,  shared  with  Police  • 

Washington,  shared  with  Police  } 
Wyoming,  shared  with  Police 

Zenith  Phonevisinn  sold  2,561 
family-movie  “tickets”  to  300  Chi¬ 
cago  subscribers,  at  $1  per  ticket, 
during  a  recent  one-month  test. 
The  average  subscriber  patronized 
the  service  8J  times.  During  the 
first  week  he  saw  3.1  movies;  in 
the  following  three  weeks  he  saw 
1.8  movies  per  week. 

The  average  picture  reached  30 
percent  of  the  subscriber  audience. 
The  ten  lowest-grossing  pictures 
reached  22  percent. 


If  it  i>  true  th«t  a  tantitiv*  ralay  is  an  ordinary  da>ign  in  which 
common  principles  and  dimensions  hava  boon  "squoaitd"  in  order 
to  gain  performance,  it  logically  foiows  that  even  as  features  of 
merit  are  accentuated,  so  also  will  be  an  occasional  weakness. 


An  engineering  group  charged  with  the  task  of  making  sensitive 
relays  successfully  perform  a  variety  of  jobs  (us)  can  obviously 
assist  other  groups  having  specific  relay-using  jobs  to  finish  (you) 
as  much  by  highlighting  weakness  as  by  tub-thumping  strong  points. 
For  one  thing,  we  are  vary  well  aware  both  of  the  weaknesses  and 
of  the  best  defenses  against  them.  For  another,  we  have  the  great¬ 
est  possible  interest  in  seeing  you  the  user  avoid  trouble.  Naturally, 
the  more  fully  you  describe  your  intended  use  of  our  product,  the 
better  we  can  help  you  gat  the  benefit  of  its  advantages. 


It  does  not  occur  to  us  as  either  wise  or  useful  to  “catalog"  weak¬ 
nesses  where  they  hava  restricted  importance,  or  are  complicated 
to  understand,  or  are  not  fully  evaluated.  By  the  same  token,  we 
are  perhaps  only  human  if  we  call  attention  only  to  those  appar¬ 
ently  having  a  bearing  on  the  problem  at  hand.  But  if  you  tell  us 
what  you  are  trying  to  accomplish,  we  can  tall  you  of  more  pit- 
falls  and  how  to  dodge  them  in  a  five-minute  telephone  conversa¬ 
tion  than  you  are  apt  to  find  out  in  a  month  of  study  on  any 
single  application. 


Magnetic  Recording  Units  hav¬ 
ing  a  retail  value  of  $15,000,000 
were  produced  during  1950  by  the 
46  licensees  (including  13  foreign) 
of  the  Armour  Research  Founda¬ 
tion. 

For  Several  Months,  a  certain 
surplus  television  camera  has  been 
advertised  as  having  3,350-line 
resolution.  We  suspect  a  misprint 
for,  if  true,  this  degree  of  resolu¬ 
tion  would  permit  delineation  of  a 
gnat’s  eyebrow  laid  out  on  a  piece 
of  black  velvet. 


SIGMA  INSTRUMENTS.  INC..  62  tT.YLON  STRKKT,  BOSTON,  MASS. 
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Savings  and  New  Precision 
In  Composite  Contacts 
Result  from  Mallory  Research 

Better  performance  amJ  substantial  savings  bir  customers  have 
resulted  time  and  again  from  Mallory  pioneering  in  the  metallurgy 
and  fabrication  of  contacts. 

One  recent  Mallory  development  is  a  precision  method  for 
brazing  silver  or  silver  alloy  discs  to  a  base  metal  backing  .  .  . 
bolding  the  finished  assembly  to  such  close  tolerances  that 
machining  is  not  required  to  square-up  the  finished  piece.  Com¬ 
pared  with  the  high  material  cost  of  solid  silver  contacts  ...  or 
the  expensive  finishing  operation  usually  required  in  composite 
assemblies  .  .  .  this  development  permits  important  cost  reduc¬ 
tions  for  Mallory  customers. 

That's  value  heyond  expectation  ! 

Mallory  contact  know-how  is  at  your  disposal.  What  Mallory 
has  done  for  others  can  be  done  for  you. 

In  ('.anaAt,  mndr  and  $ttld  by  Jidinum  Mauk^y  and  MtiUory,  Lid.,  tIO  lndu$try  St.,  7'<>rurU»  13,  Ontario 


>1 ALLOKY 

SILVFH  CONTACTS 


fine  and  crdii  silver,  wliilc  having 
desirable  prii[M-rli<-s  for  many  appliea- 
tioiis,  do  not  provide  llie  pliysieal 
properties  required  (or  some  appli- 
lalions.  'I'o  cover  these  applications, 
Malhtry  has  ilevelo|M-d  _a..  M;des  <d 
silver  base  alloys.  I  hese  allovs  have 
such  improved  characteristics  as 
greater  resistance  to  wear,  less  stick¬ 
ing  or  metal  transfer,  anil  greater 
hardness.  Mallory  is  fully  qualified 
to  recommend  the  best  contact 
material  for  your  design.  V\  rite  today. 


Electrical  Contacts  and  Contact  Assemblies 


SERVING  INDUSTRY  WITH 

Electromechanical  Products 

HnLtturs  Su-Uches 

Tl'  Tuner,  (  ibratora 

Electrochemical  Products 
(M/MMcitiir,  Rectifiers 

Mercury  Dry  RaUeries 

Metallurgical  Products 
Omtarts  Special  Metals 
U  etdin/t  Materials 
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►  HIGH  GEAR  . . .  This  issue  con¬ 
tains  five  articles  directly  con¬ 
cerned  with  our  national  defense 
effort:  on  the  situation  in  Wash¬ 
ington  (  p  82),  on  the  conservation 
of  critical  materials  (p  84),  on 
quartz  crystals  for  military  use 
(p  96),  on  subminiature  tubes 
(p  108)  and  on  a  cobalt-saving 
electrostatic-focus  picture  tube 
(p  118).  At  least  two  dozen  other 
articles  are  in  the  works  and  will 
be  printed  as  fast  as  they  can  be 
written  and  edited. 

This  augmented  editorial  pro¬ 
gram  on  mobilization-period  needs 
and  plans  is  intended  to  match 
the  pace  of  our  industry.  For 
months,  the  mobilization  effort  in 
the  electronics  business  has  been 
strictly  cerebral:  lots  of  thinking 
and  planning,  much  viewing  with 
alarm,  but  not  much  doing.  The 
signs  are  now  clear  that  the  men¬ 
tal  phase  is  about  to  be  supple¬ 
mented  with  some  powerful  mus¬ 
cular  effort  We  hope  to  be  helpful 
in  channelling  the  motor  impulses 
from  brain  to  hand.  So,  from 
now  on,  our  readers  can  count  on 
a  substantial  portion  of  “defense- 
effort”  copy  each  month.  Those 
cowering  in  ivory  towers  may 
object  to  this;  but  the  times  we 
live  in  leave  no  choice. 

Bill  MacDonald,  managing  editor 
of  Electbonics,  has  been  spending 
the  major  part  of  his  time  for  sev¬ 
eral  months  on  this  program.  Much 
of  this  time  has  been  spent  in 
Washington  (see  “Washington  Re¬ 
port,”  starting  on  next  page),  in¬ 
terviewing  men  in  the  three  serv¬ 
ices,  particularly  in  procurement, 
quizzing  the  communications  people 
in  civil  defense  and  other  agencies 
in  and  out  of  the  Defense  Depart¬ 
ment.  Bill’s  story  is  the  first  of  sev¬ 
eral  to  be  written  by  our  staff. 
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CROSS 

TALK 

We  realize  that  articles  on  mobil¬ 
ization  could  represent  a  dilution 
of  the  technical  broth  we  serve 
each  month,  but  we  have  no  inten¬ 
tion  of  neglecting  our  established 
cuisine.  We  have  increased  the 
number  of  editorial  pages  by  about 
ten  percent  in  recent  months,  rela¬ 
tive  to  a  year  ago.  Rest  assured 
that  so  long  as  good  technical 
papers  are  available  we’ll  print 
them.  But  we’ll  also  print  every¬ 
thing  worthwhile  we  can  lay  our 
hands  on  regarding  the  mobiliza¬ 
tion  effort.  Suggestions  from  read¬ 
ers  on  topics  needing  attention  are 
solicited. 

►  PRIDE  .  .  .  We  are  pleased  and 
proud  of  the  record  hung  up  by 
the  television-receiver  industiy 
during  the  past  five  years,  up  to 
and  including  this  month.  An  ad¬ 
vertising  executive  who  should 
know  told  us  that  the  television 
set  is  the  only  major  consumer 
product  that  has,  in  the  face  of  the 
great  inflationary  trend,  offered 
steadily  improved  performance  at 
lower  cost  since  the  war.  This 
trend  is  so  familiar  to  insiders, 
and  the  circuit  and  component 
changes  that  made  it  possible  so 
well  understood,  that  we  take  it 
for  granted.  Older,  better-estab¬ 
lished  items  like  automobiles  and 
refrigerators  (and  radio  sets,  for 
that  matter)  can  make  no  such 
boast. 

The  recent  cause  for  pride  is 
the  way  in  which  industry  engi¬ 
neers  have  found  ways  to  design 
around  shortages  without  affect¬ 
ing  the  performance  of  television 
receivers.  At  the  moment  we  have 
seen  only  one  such  redesigned  set 
in  operation,  the  Philco  model 
demonstrated  to  the  press  in  Feb¬ 
ruary.  It  worked  fine;  in  fact  it 


had  us  fooled  completely  in  a  com¬ 
parison  test  with  the  older,  cobalt- 
incrusted  model. 

Cynics  may  argue  that  it’s  easy 
to  lower  the  cost  of  a  device  origi- 
nally  priced  too  high,  easy  to  “de¬ 
sign  out”  components  that  never 
should  have  been  designed  in.  But 
that’s  hindsight.  It  takes  plenty  of 
plain  old-fashioned  ingenuity  and 
hard  work  to  do  it.  And  we’re 
proud  of  the  boys,  at  Philco  and 
in  every  other  plant,  who  did  it. 

►  REVERSE  .  .  .  An  engineer  in 
the  Westinghouse  electron-tube 
organization  reminds  us  that  the 
trend  to  smaller,  higher-perform¬ 
ance,  lower-cost  tubes  is  a  mixed 
blessing.  Industrial  users,  includ¬ 
ing  the  biggest  industrial  user, 
the  Defense  department,  still  are 
leery  of  using  tubes  in  many  places 
where  a  mechanical  or  electrical 
linkage  will  do  the  job,  albeit 
imperfectly,  because  “electron 
tubes  are  not  sufficiently  reliable.” 
Our  Westinghouse  friend  feels 
that  the  present  urges  in  tube  de¬ 
sign  development  contracts,  with 
a  few  notable  exceptions,  aren’t 
making  tubes  any  more  reliable. 
He  says  a  few  development  con¬ 
tracts  should  be  let  for  new  tube 
designs  with  reliability  (life  and 
constancy)  as  the  prime  objective. 
Let  size,  cost  and  efficiency  go 
hang  for  once.  Let’s  see  what  can 
be  done  toward  making  tubes  as 
rugged  and  unchanging  as  a  crow¬ 
bar.  We’ll  go  along  with  that.  The 
tube  business  is  big  enough  to  be 
able  to  take  on  a  contract  or  two 
with  a  strictly  reverse  twist.  Make 
the  tubes  bigger,  more  costly, 
lower  the  transconductance,  lower 
the  emission,  lower  the  plate  dissi¬ 
pation.  But  make  ’em  like  the  iron 
wheel  of  a  freight  car. 
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THE  MOBILIZATIOJN  PROGRAM  has  created  a  number  of  major  problems  for  manu¬ 
facturers  of  electronic  equipment.  Five  questions,  in  particular,  are  being  asked  by 
industry  and  realistic  answers  may  constitute  the  key  to  1951  business 

By  W.  W.  MacDONALD 

Managing  Editor 
Slbctronics 


The  American  economy  may  have  to  function  in 
a  state  of  suspension  somewhere  between  war 
and  peace  for  an  indefinite  period.  The  country’s 
position  is  not  unlike  that  which  applied  around  June 
of  1941,  with  lend-lease  well  along,  mobilization  under 
way  and  Pearl  Harbor  off  in  the  indeterminate  future. 

Suspension  between  war  and  peace  is  considered 
probable  through  1951,  though  the  situation  could 
quickly  deteriorate.  This  would  explain  why  many 
top  men  in  Washington  think  as  they  do  ...  .  why, 
for  instance,  most  of  them  are  preoccupied  with  the 
urgent  business  of  stockpiling  sufficient  equipment 
to  fight  a  major  war  for  a  year  and  only  secondarily 
concerned  with  civilian  problems  at  this  time.  It 
would  explain  apparent  inconsistencies  such  as  the 
tendency  to  press  for  production  along  certain  narrow 
lines  while  manufacturers  whose  productive  capacity 
will  almost  certainly  be  needed  later  are  temporarily 
left  to  fend  for  them.selves.  It  would  also  provide  a 
key  to  many  questions  being  asked  by  the  electronics 
inciu.stry,  such  as  those  that  follow: 

How  Much  Military  El^tronic  Equipment 
Business  Will  There  Be  in  7957? 

Money  available  from  last  year  and  recently  appro¬ 
priated  for  use  this  year  exceeds  the  amount  actually 
spent  on  electronic  equipment  in  the  peak  year  of 
World  War  II.  The  Services  have  materially  stepped 
up  orders  in  the  past  two  months  by  negotiating  con¬ 
tracts  rather  than  calling  for  bids.  It  must  be  re¬ 
membered,  however,  that  the  appropriated  dollar  buys 
perhaps  50  percent  less  equipment  today  than  it  did 
in  1944.  It  .should  also  be  appreciated  that  initially 
needed  military  items  are  not  only  still  in  process  of 
design  in  many  cases  but  are  chiefly  large,  complex 
and  expensive  units  such  as  radar  rather  than  the  rela¬ 
tively  small,  simple  and  inexpensive  items  most  manu¬ 
facturers  are  at  present  equipped  to  produce  for  the 
civilian  market.  Volume  orders  for  items  such  as 
walkie-talkies,  which  lend  themselves  to  engineering 
and  mass-production  techniques  similar  to  those  used 
in  the  manufacture  of  television  receivers,  will  come 
later. 

There  will  be  lese  military  equipment  business  in 
1951  than  the  average  manufacturer  expects,  despite 
the  size  of  the  mobilization  program. 


How  Much  Civilian  Business 
Can  Be  Done  During  the  Year? 

Civilian-equipment  manufacturing  depends  upon  the 
availability  of  materials,  and  there  is  a  distinct  possi¬ 
bility  that  the  Government  has  arbitrarily  slapped  on 
many  controls  to  guard  against  dissipation  of  supplies 
that  may  or  may  not  turn  out  to  be  critical  and  intends 
to  relax  them  piecemeal  when  it  is  statistically  certain 
this  can  be  safely  done.  There  are  already  signs  of 
such  piecemeal  relief,  and  it  may  help  a  little 
even  this  year.  Some  manufacturers,  further¬ 
more,  have  taken  a  second  and  less  jaundiced  look  at 
available  supplies  and  think  they  may  be  able  to  main¬ 
tain  near-normal  production  through  the  first  six 
months  of  1951  and  perhaps  into  the  early  Fall. 
Scrambling  from  week  to  week  for  needed  materials 
is  now  taking  on  certain  a.spects  of  a  “routine 
emergency.” 

Substitute  materials  are  at  least  a  topic  of  active 
conversation  in  all  branches  of  the  electronics  industry 
as  are  simplified  circuits  that  employ  fewer  or  less 
critical  component  parts.  Many  manufacturers  have 
such  materials  and  circuits  well  along  in  the  develop¬ 
ment  stage  (see  p  84)  but  it  does  not  at  this  writing 
seem  that  the  work  is  sufficiently  advanced  through¬ 
out  industry  to  give  much  relief  before  Fall  at  the 
earliest.  Meanwhile,  maintenance  of  production  is 
more  likely  to  be  accomplished  by  efficient  expediting. 

There  will  be  more  civilian  equipment  manufactured 
and  sold  during  the  year  than  at  first  seemed  possible. 

Are  Military  Orders  Likely  to 
Compensate  for  Lost  Civilian  Business? 

Firms  active  in  the  field  of  electronics  are  best 
divided  into  four  categories  when  seeking  an  answer 
to  this  question:  (1)  The  dozen  or  so  that  are  highly 
diversified  and  mass-produce  radios  and  television 
sets  as  just  one  of  many  allied  activities  and  who  have 
done  research  and  development  work  as  well  as  manu¬ 
facturing  for  the  Services  on  a  more  or  less  regular 
basis  since  World  War  II;  (2)  The  many  manufactur¬ 
ers  who  have  specialized  almost  exclusively  in  the  pro¬ 
duction  and  intensive  marketing  of  radios  and  tele¬ 
vision  sets  and  who  represent  a  lion’s  share  of  the 
industry’s  dollar  volume  in  peacetime;  (3)  Companies 
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primarily  engaged  in  moderate  production  of  popular 
consumer  items  but  somewhat  more  diversified  than 
the  second  group  and  already  doing  some  business  with 
the  Services;  and  (4)  Established  firms  whose  chief 
interest  is  in  research  and  development  and  prototype 
models  rather  than  mass  production. 

The  first  group,  considered  from  a  top-management 
rather  than  a  departmental  standpoint,  should  do 
reasonably  well  with  respect  to  overall  business;  it  is 
in  no  worse  position  than  the  other  groups  with  regard 
to  materials  needed  for  civilian-equipment  production 
and  is  the  first  source  of  supply  for  the  Services.  The 
second  group  is  in  the  most  vulnerable  position  and 
little  immediate  relief  is  likely  from  Government;  the 
Services  are  aware  of  the  long-term  desirability  of 
preserving  the  facilities  of  this  group  for  future 
employment  on  mass-produced  military  items  but  are 
too  preoccupied  with  current  needs  to  do  much  for  it 
right  now.  The  third  group  is  sufficiently  flexible  with 
respect  to  what  it  can  produce  in  small  as  well  as 
large  quantities,  and  with  regard  to  overhead,  to 
weather  emergency  controls.  And  the  fourth  group, 
not  too  much  bothered  by  material  shortages,  is  apt 
to  do  well;  basic  research  work  farmed  out  by  the 
Services  may  run  three  times  what  it  did  last  year. 

Considering  the  industry  overall,  military  business 
is  not  likely  to  compensate  for  lost  civilian  business  in 
1951. 

What  Are  the  Chances  of  Early 
Government  Relief  in  Hardship  Cases? 

The  Services  have  until  recently  considered  it  desir¬ 
able  to  deal  directly  with  a  relatively  small  number  of 
highly  integrated  companies  in  the  field  of  electronics. 
Although  this  desire  persists,  the  rapidly  increasing 
need  for  more  equipment  is  bringing  with  it  new 
interest  in  possible  secondary  sources  of  supply.  Even 
if  this  interest  were  not  genuine,  civilian  agencies 
associated  with  the  Services  under  the  mobilization 
program  are  pressing  in  that  direction,  and  the 
Marshall  directive  that  business  must  be  spread  around 
wherever  possible  cannot  be  taken  lightly. 

In  several  agency  offices  the  preparation  of  lists  of 
secondary-supply  sources  amounts  at  this  moment 
almost  to  an  obsession.  The  fly  in  the  ointment  is 
the  fact  that  the  Services  are  not  yet  completely  con¬ 
vinced  that  firms  on  their  own  lists,  or  those  on  lists 
prepared  by  the  industry  itself,  are  properly  qualified. 
It  will  take  some  time  to  find  out;  a  combination  of 
engineering  ability  and  production  facilities  that  meets 
the  needs  of  the  military  is  the  immediate  need. 

Aside  from  their  search  for  additional  prime  con¬ 
tractors  to  back  up  those  already  on  the  books,  the 
Services  are  starting  to  insist  that  some  specified 
percentage  of  the  w’ork  involved  in  prime  contracts 
be  subcontracted.  There  has,  so  far,  been  little  sug¬ 
gestion  or  dictation  as  to  who  the  subcontractors 
should  be.  Prime  contractors  operating  under  such 
contracts  are  for  all  practical  purposes  serving  as 
“leaders,”  much  along  the  lines  recommended  by  cer¬ 
tain  segments  of  the  electronics  industry  before  the 
mobilization  program  went  into  high  gear.  Yet  it 
cannot  be  said  that  the  leader  plan  represents  official 


Government  policy,  for  it  is  just  one  of  many  methods 
being  used  to  stimulate  military  equipment  production. 

Controlled  materials  are  being  released  to  alleviate 
individual  hardship  cases  after  critical  study  of  each 
plea  for  help  rather  than  blanket  study  of  the  situa¬ 
tion  in  any  particular  branch  of  the  industry.  The 
criterion  is  the  percentage  of  a  manufacturer’s  produc¬ 
tive  capacity  at  present  devoted  to,  or  quickly  capable 
of  being  devoted  to,  production  of  military  equipment 
currently  needed  or  in  the  near  future  likely  to  be 
needed  by  the  Services.  Where  relief  is  given  in  such 
cases  some  overflow  of  material  may  be  permitted  to 
go  into  civilian  goods  if  this  seems  desirable  in  order 
to  maintain  a  fully  integrated  operation.  Plant  ex¬ 
pansions  are  approved  or  disapproved  on  the  same 
basis.  Their  immediate  and  future  usefulness  in  the 
military  program  is  considered  along  very  specific 
rather  than  general  lines;  consideration  of  the  long- 
range  usefulness  of  civilian-goods  manufacturing 
facilities  may  be  the  next  phase  of  Government  plan¬ 
ning  but  it  is  not  much  in  evidence  right  now. 

The  chances  of  early  government  relief  in  hardship 
cases  are  slim  unless  the  production  of  military  equip¬ 
ment  can  be  brought  into  the  picture  in  very  concrete 
terms. 

What  Can  Distressed  Manufacturers  Do 
To  Hold  Their  Organizations  Together? 

Direct  contact  with  the  Services  is  apt  to  produce 
immediate  prime  contracts  only  if  a  manufacturer  can 
give  very  tangible  evidence  that  he  has  the  right  kind 
of  engineering  and  the  right  kind  of  production  facil¬ 
ities  to  handle  highly  specialized  military  orders 
quickly.  Neither  a  hat-in-hand  nor  a  table-thumping 
approach  is  likely  to  get  anywhere. 

Subcontracts  are  best  obtained  by  approaching 
prime  contractors ;  a  good  word  from  the  Services  may 
help  but  can’t  do  the  whole  job.  Prime  contractors,  it 
should  be  noted,  are  being  besieged  by  well-meaning 
people  who  have  miscellaneous  production  capacity  of 
a  kind  that  cannot  readily  be  used  in  the  manufacture 
of  currently  needed  military  gear.  Spot  checks  among 
prime  contractors  indicate  that  a  certain  amount 
of  engineering,  as  well  as  productive  capacity,  is  essen¬ 
tial  in  a  subcontracting  organization  despite  the  fact 
that  overall  engineering  problems  are  handled  in  the 
leader  plant.  Good  subcontracts  for  firms  in  the  field 
of  electronics  need  not,  it  should  also  be  noted,  neces¬ 
sarily  be  electronic  in  nature. 

Maintenance  of  civilian-goods  production  depends 
almost  wholly  upon  a  manufacturer’s  mental  and 
mechanical  agility  in  devising  ways  and  means  of  get¬ 
ting  around  material  shortages.  Here  also  it  should  be 
noted  that  it  may  be  possible  to  utilize  an  appreciable 
part  of  a  plant’s  engineering  and  productive  capacity 
and,  perhaps,  even  its  distribution  channels,  by  supple¬ 
menting  a  line  such  as  television  sets  with  some  non¬ 
electronic  product  to  which  the  market  is  receptive 
and  for  which  critical  materials  are  not  needed. 

Prime  contracts,  subcontracts,  a  conventional  and  an 
unconventional  civilian-goods  line  .  ...  at  least  three 
of  these  four  may  be  needed  to  hold  a  distressed  manu¬ 
facturing  organization  together  through  1951. 


ELECTRONICS  — April,  1951 


U 


OLD  PHUCO  TV  SET  uiing  pennanent-mognat-iocused  pidure  tube  weighed  39-pouiids  lO^uncee 


!  Electronic  equipment  manufacturers,  aided  by  component-part  and  accessory  makers. 

strive  to  maintain  civilian  business  durin"  the  mobilization  period  with  its  attendant 
(  government  controls.  Redesign  of  many  items  saves  scarce  metals.  New  television- 

receiver  circuits  provide  performance  equal  or  superior  to  older  models 


LOOKING  AHEAD  With  RCA 

CRITICAL-MATERIAL  SAVINGS 

per  million  17-inch  tv  sets  in  current  production,  by  comparison  with  similar 

models  made  in  the  last  half  of  1950,  are  shown  in  regular  type.  Additional  savings  expected  to  result  from  the 

use  of  electrostatically  focused  picture  tubes  later  in 

the  year  are  shown  in  bracketed  italic  figures 

Material 

Pounds  Sored 

Material 

Pounds  Sored 

ALNICO-S*  in  Beam  Bender . 

.  4,400 

COPPER  in  Hookup  Wire . 

47.000 

in  Focus  Magnet . 

in  Capacitor  Leads . 

11,8S0 

(310,000) 

in  Power  Transformer  Shorting  Band. 

190,000 

in  B-inch  Loudspeaker . 

.  72,000 

in  Tubes  . 

33,000 

in  12-incli  Loudspeaker  .... 

.  135,000 

NICKEL  in  Ferrite  Cores . 

in  Tubes  . 

12,400 

33,600 

ALUMINUM  in  PIctyre-Tybe  Protective  Cyp  62,000 

in  Shield . 

.  100,000 

STEEL  in  Focus  Magnet . 

300,000 

STEEL  in  12-inch  Loudspeaker . 

142,000 

BRASS  in  Focus  Magnet . 

TIN  in  Solder . 

SO 

(22,000) 

in  12-inch  Loudspeaker  .... 

.  50,000 

ZINC  in  Focus  Magnet . 

Nene 

in  Volume  Control . 

.  12,200 

(310,000) 

*  Alnico-S  contains  24  percent  cobalt,  14  nickel,  8  aluminum,  3  copper  ond  SI  percent  iron 
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Ciitical  Materials 


NEW  PHILCO  TV  SET  lasine  •Itctrostatically  focused  pictur*  tub*  w*i9ht  27-pounds  8*ouncos 


Many  firms  are  known  to  have 
new  designs  which  conserve  cur¬ 
rently  critical  materials  at  least 
well  along  in  the  development  stage, 
and  production  models  will  soon 
be  out  in  the  open  for  others  to 
study.  Philco  has  already  announced 
a  “performance-with-conservation” 
tv  chassis  and  publicly  demon¬ 
strated  that  it  provides  reception 
superior  to  1950  models.  No  more 
costly  to  produce  initially,  the  new 
design  may  actually  cut  costs  at  the 
factory  level  as  much  as  20  percent 
when  the  production  peak  is 
reached.  The  circuit  diagram  and 
other  details  have  been  offered  to 
the  industry.  RCA’s  announced 
approach,  while  not  identical,  has 
the  same  objective  of  preserving  or 
improving  performance  while  at 
the  same  time  conserving  critical 
materials.  This  objective  is  already 
being  applied  to  current  production. 
Many  ideas  have  been  passed  along 
to  licensees,  where  they  may  very 
well  set  a  pattern. 


For  nearly  two  years  manufac¬ 
turers  of  electronic  equipment, 
aided  by  makers  of  component 
parts  and  accessories,  have  been 
quietly  yet  intensively  searching 
for  ways  and  means  of  holding  the 
quality  of  their  products  up  ...  in 
the  face  of  increasing  costs  .  .  . 
without  pricing  themselves  out  of 
the  competitive  market.  This  has 
been  particularly  true  in  the  field 
of  television,  where  the  prize  for 
the  factory  that  could  produce  a 
good  set  for  less  money,  or  a  better 
one  for  the  same  money,  has  dan¬ 
gled  tantalizingly  ahead  like  a  bun¬ 
dle  of  hay  before  a  horse’s  nose  for 
an  even  longer  time. 

Korea  and  the  resulting  declara¬ 
tion  of  a  national  emergency  gave 
the  program  increased  impetus  and 
importance,  for  it  is  obvious  that 
circuits  which  hold  costs  down  do 
so  by  conserving  materials  as  well 
as  manpower.  And  conservation  of 
critical  materials  is  now  essential  if 
the  indu.stry  is  to  preserve  some 
civilian  business  without  much  im¬ 
mediate  a.ssistance  from  the  Gov¬ 
ernment.  Even  if  this  is  done, 
other  factors  (see  p  82)  may  still 
make  the  going  tough  in  1951. 


2.5  ounces  of  Alnico-5  brt  decided 
against  it  at  this  time  because  the 
held  coil  of  a  satisfactory  substitute 
would  have  required  an  additional 
pound  of  copper,  and  copper  as  well 
as  cobalt  is  in  short  supply.  Instead, 
p-m  loudspeakers  are  at  present 
being  retained  but  the  largest  mag¬ 
net  used  weighs  1  ounce  and  the 
average  weighs  0.75  ounce.  Loud¬ 
speaker  redesign  also  resulted  in 
savings  in  associated  brass  and 
steel  parts. 

The  average  focus  magnet  for  tv 
picture  tubes  produced  last  year 
contained  5  ounces  of  Alnico-5. 
Methods  of  reducing  the  amount  of 
Alnico-5  required  are  being  actively 
investigated  and  this  work  may 
later  bear  fruit.  Meanwhile,  a  return 
to  electromagnetic  focusing  has 
been  considered  and  discarded.  It 
would  require  the  use  of  a  focusing 
coil  employing  2  pounds  of  copper 
wire  and  the  direct  current  flowing 
in  the  coil  would  have  to  be  adjust¬ 
able.  The  power  supply  would  have 
to  be  enlarged  and  this  would  re¬ 
quire  more  copper  and  ircm  in  the 
RCA  considered  substituting  transformer  or  more  electrolytic 
electromagnetic  loudspeakers  for  capacitors  and  selenium  rectiflers, 
p-m  types  which  used  an  average  of  both  of  which  use  critical  alu- 
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PHILCO'S  NEW  TV  CHASSIS 

ALUMINUM  it  conserred  by 

Replocing  metal  picture-tube  trame-ossembly  (traps  with  fabric. 

Replacing  metal  picture-tube  protective  cup  with  Royalite  and  fibre. 

Removing  one  electrolytic  copocitor,  unnecessary  with  electrostatic  focusing. 

Reducing  amount  of  foil  in  other  electrolytic  copocitors,  permitted  by  lowered  power- 
supply  voltage. 

Saving  it  0.563  pound  per  receiver,  or  64  percent. 

ALNICO-5  is  conserved  by 

Replacing  p-m  loudspeoker  with  electromognetic  type. 

Replocing  p-m  with  electrostatic  focuser. 

Replacing  Alnico-5  with  Alnico-3  beam  bender  containing  no  cobalt. 

Saving  is  0.476  pound  per  receiver,  or  100  percent. 

BRASS  is  conserved  by 

Substituting  steel  for  more  critical  metal  in  some  hardware  and  screw-mochine  parts. 
Reducing  amount  of  critkol  metal  in  control  bushings. 

CADMIUM  is  conserved  by 

Changing  plating  on  deflection  chassis  and  other  metal  parts  to  noncritical  materiols 
wherever  soldering  requirements  permit. 

COPPER  is  conserved  by 

Removing  high-voltoge  power  transformer  entirely,  employing  a  voltage-doubling 
selenium-rectifier  system  that  reduces  primary-power  requirements  20  percent. 

Using  o  smoller  filomert  transformer. 

Reducing  amount  of  wire  in  audio-output  transformer,  using  compensating  circuit  to 
mointain  sound  quality. 

Using  24  instead  of  22-goge  hookup  wire. 

Shortening  leads  on  tubulor  ond  mica  capacitors. 

Eliminating  width  and  linearity  coils  by  using  new  and  more  efficient  deflection 
circuits. 

Reducing  size  of  horizontol-output-transformer  coil  by  using  new  and  more  efficient 
circuit  and  new  type-6V3  damper  tube  originally  designed  ta  facilitate  reception  of 
CBS  color. 

Replacing  ribbon-type  ground  and  mounting  straps  with  wire. 

Saving  is  1.236  pounds  per  receiver,  or  26  percent. 

FERRITE  is  conserved  by 

Reducing  size  of  horizontol-output-transformer  core  by  using  more  efficient  circuit 
and  6V3  damper  tube. 

Replacing  deflections-yoke  core  with  flake  iron,  a  newly  developed  noncritical  material. 
Using  new  resistor-type  width-control  circuit,  eliminating  both  coil  ond  core. 

Omitting  linearity-control  coil  and  core  by  using  new  circuits. 

Saving  is  0.529  pound  per  receiver,  or  51  percent. 

SILICON  STEEL  is  conserved  by 

Using  voltoge-doubling  selenium-rectifier  system  eliminoting  high-voltage  power  trans¬ 
former. 

Reducing  size  of  oudio-output-transformer  core. 

Saving  is  7.399  pounds  per  receiver,  or  54  percent 


minum.  Instead,  a  17-inch  electro- 
statically-focused  picture  tube  has 
been  developed  (see  p  118)  and  sets 
using  this  tube  will  be  in  produc¬ 
tion  in  the  second  quarter  of  1951. 
As  the  supply  of  electrostatically- 
focused  tubes  increases,  changeover 
is  planned  for  all  models.  This  may 
be  possible  by  July. 

Alnico-3,  which  contains  no  co¬ 
balt,  is  being  used  in  beam  benders 
in  place  of  Alnico-5. 

Nickel  oxide  is  used  in  the  fer¬ 
rite  cores  of  many  radio  and  tv  re¬ 
ceiver  coils.  A  change  in  the  fer¬ 
rite  formula  from  13  to  10-percent 
nickel  oxide  has  already  been 
effected  and  cores  using  the  new 
material  are  in  use.  Laboratory 
work  aimed  at  further  reducing  the 
amount  of  nickel  oxide  required 
contemplates  substitution  of  some 
magnesium  oxide,  reducing  the 
nickel-oxide  content  of  cores  to  per¬ 
haps  5  percent.  Early  tests  indi¬ 
cate  that  this  might  be  possible  by 
Fall. 

Copper  is  being  conserved  by 
using  a  20-mil-thick  shorting  band 
instead  of  a  40-mil-thick  band  in 
power  transformers.  The  band  re¬ 
mains  2  inches  wide.  Hookup  wire 
has  been  reduced  from  22  to  24- 
gage.  Coppier-clad  steel  wire  is 
extensively  used  in  place  of  pure 
copper  wire  for  the  leads  on  wire- 
wound  resistors  and  chokes.  The 
length  of  copper  leads  on  paper  and 
ceramic  capacitors  has  been  re¬ 
duced.  Television  deflection  yokes 
use  almost  as  much  wire  as  power 
transformers.  Work  now  in  prog¬ 
ress  to  reduce  the  amount  of 
copper  in  such  yokes  appears  prom¬ 
ising.  The  use  of  smaller  wire 
gages  in  transformers  may  be  pos¬ 
sible  due  to  reductions  in  power 
demand  brought  about  by  receiver 
circuit  refinements. 

Brass  is  being  conserved  by  sub¬ 
stituting  steel,  particularly  in 
record  changers.  Shorter  bra.ss 
mounting  bushings  are  being  used 
on  some  variable  controls.  Alumi¬ 
num  cups  heretofore  used  to  pro¬ 
tect  the  ends  of  picture  tubes  pro¬ 
truding  from  the  backs  of  cabinets 
have  given  way  to  plastic.  It  may 
soon  be  possible  to  reduce  chassis 
size,  which  would  save  steel  and 
plating  materials.  Further  word 
on  this  and  other  conservation 
measures  is  expected  in  May. 
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Conservation  measures  are  by  no 
means  confined  to  electronic  equip* 
ment  such  as  television  and  radio 
sets.  Efforts  are  also  being  made 
to  save  critical  materials  elsewhere. 

Installation  Material  Savings 

The  subsidiary  RCA  Service 
Company  is  conserving  critical 
metals  by  changing  its  television 
installation  techniques. 

Aluminum  used  in  receiving-an¬ 
tenna  masts  was  reduced  50  percent 
in  the  first  quarter  of  1951  by  a 
number  of  methods.  Conventional 
8-foot  aluminum  masts  were  re¬ 
placed  by  6-foot  steel  masts 
wherever  possible.  The  12-foot 
aluminum  masts  using  11-inch  tub¬ 
ing  with  0.083-inch  wall  and  weigh¬ 
ing  4.75  pounds  were  replaced  by 

10- foot  aluminum  masts  using 

11- inch  tubing  with  0.072-inch  wall 
and  weighing  3.46  pounds.  Thi.s 
saves  1.29  pounds  of  aluminum  per 
unit,  or  27  percent.  The  12-foot 
masts  will  eventually  be  replaced  by 
10-foot  masts  made  of  li-inch,  16- 
gage  steel  tubing.  Antennas  them¬ 
selves  have  been  lightened  by  re¬ 
ducing  the  wall  thickness  of  i-inch 
aluminum  tubing  from  0.042  to 
0.035-inch,  saving  10.4  percent  of 
the  metal  per  installation.  A 
stronger  alloy  is  used,  at  slightly 
increased  cost. 

Copper  is  used  in  substantial 
amounts  in  television-receiver 
transmission  lines.  The  length  of 
the  average  line  has  been  reduced 
from  123  feet  per  installation  to  83 
feet,  which  represents  a  net  reduc¬ 
tion  of  32  percent.  This  has  been 
accomplished  by  placing  antennas 
as  near  as  possible  to  receivers,  by 
measuring  required  lengths  of  line.s 
more  accurately  and  by  splicing  and 
soldering  short  lengths.  The  300- 
ohm  ribbon  used  in  the  past  had 
seven  strands  of  28-gage  copper 
wire  in  each  conductor  and  a  pound 
of  copper  yielded  147.5  feet  of  line. 
A  new  type,  considered  adequate 
and  soon  to  be  used,  employs  seven 
strands  of  30-gage  wire,  which  will 
yield  234-feet  of  line  per  pound  of 
copper  and  achieve  a  net  saving  of 
33  percent. 

Since  copper  may  become  still 
more  critical,  tests  are  being  con¬ 
ducted  on  300-ohm  transmission 
lines  using  steel  wire  having  a  thin 
skin  of  copper.  While  the  total 


weight  of  the  metal  would  be  ap¬ 
proximately  the  same,  the  major 
part  of  the  copper  would  be  re¬ 
placed  by  steel  with  a  net  reduction 
of  82}  percent  in  copper  usage. 
Coaxial  cable  uses  even  larger 
amounts  of  copper.  Tests  are  being 
conducted  in  cooperation  with  Ana¬ 
conda  Copper  on  thin  aluminum- 
foil  sheath  to  replace  the  copper- 
braid  shield  of  such  cables.  Cable 
now  used  in  multiple-antenna  sys¬ 
tems  requires  22.5  pounds  of  copper 
per  1,000  feet.  Twenty  pounds  of 
this  total  are  in  the  shield.  The 
type  under  development  uses  2.5 
pounds  of  copper  plus  i  pound  of 
aluminum  per  1,000  feet. 

Steel  usage  will  be  increased  as 
this  metal  is  substituted  for  alu¬ 
minum  in  receiving-antenna  masts. 
It  has,  however,  been  found  that 
such  items  as  roof  mounting 
brackets  lend  themselves  to  rede¬ 
sign.  In  one  instance  a  bracket 


LOOKING  BACK 

IF  the  7,463,300  tv  sets  produced  of  all 
mamifacturers  in  1950  had  been  like  the 
new  Phiica  design  the  fallowing  savings 
would  have  been  realized 

2,100  tons  of  ALUMINUM 
440  tons  of  COBALT 
4,600  tons  of  COPPER 
2,950  tons  of  FERRITE 
27,600  tons  of  SILICON  STEEL 


weighing  7.4  pounds  has  been  re¬ 
placed  by  two  alternate  types 
weighing  5.75  and  4.9  pounds  re¬ 
spectively.  The  new  brackets  have 
adequate  strength  and  save  29} 
percent  of  the  required  steel. 

Zinc  is  ordinarily  used  as  plating 
for  steel  masts  and  brackets.  A 
plastic  coating  is  now  being  used 
and  saves  0.32  pound  of  zinc  per 
installation. 

Electron  Tube  Metals 

Even  in  electron-tube  manufac¬ 
turing  a  number  of  important  con¬ 
servation  measures  are  being  taken. 
A  new  anode  material  has  been 
developed  to  a  point  where  it  seems 
to  meet  all  the  requirements  as  a 
substitute  for  pure  nickel  strip. 


The  new  material  is  known  as 
S8S1  and  consists  of  a  cold-rolled 
steel  strip  which  is  nickel-plated, 
coated  with  nickel  oxide  and  then 
bonded  to  a  deoxidized  aluminum 
base  and  carbonized.  In  some 
applications  a  satisfactory  carbon¬ 
ized  strip  can  be  made  without 
nickel  plating,  by  applying  a  nickel- 
oxide  coating  over  plain  steel  and 
carbonizing. 

Nickel-plated  Armco  iron,  a  steel 
containing  less  than  0.05-percent 
carbon,  is  being  extensively  used  as 
a  substitute  for  pure  nickel  wire. 
In  some  instances  18-8  stainless- 
steel  wire  is  being  substituted  for 
18-12  stainless-steel  wire.  Possible 
substitution  of  18-8  stainless-steel 
wire  for  nickel  wire  in  certain  non- 
critical  tube  components  is  being 
studied.  An  example  would  be 
getter  loops. 

Copper  used  in  power  tubes, 
which  include  many  transmitting 
and  industrial  types,  continues  to 
resist  substitution  measures.  The 
metal  is  being  conserved  in  the 
manufacture  of  conventional  re¬ 
ceiving  types  by  substituting 
nickel-plated-iron  grid  side  rods  for 
the  copper  rods  which  normally 
account  for  90  percent  of  the 
copper  used  in  such  types.  A  30- 
percent  reduction  in  the  amount  of 
copper  used  as  grid  side  rods  ap¬ 
pears  possible  by  May.  A  further 
reduction  of  19  percent  in  the 
amount  of  copper  used  in  receiving 
types  also  seems  possible  by  reduc¬ 
ing  the  diameter  of  wires  connect¬ 
ing  tube  elements  and  base  pins. 

The  principal  use  of  copper  in 
cathode-ray  tubes  is  in  the  exhaust 
tubulation,  which  is  pinched  off 
after  the  tube  is  evacuated.  Glass 
is  being  substituted  for  copper 
tubulations  as  rapidly  as  possible. 

The  percentage  of  tin  used  in 
solder  employed  in  tube  manufac¬ 
turing  normally  ranges  from  35 
percent  to  60  percent.  At  the  pres¬ 
ent  time  it  is  being  held  to  35  per¬ 
cent  and  in  the  near  future  nearly 
all  tube  production  will  use  20- 
percent-tin-content  solder. 

Additional  techniques  developed 
to  permit  continuance  of  civilian 
business  will  undoubtedly  see  the 
light  of  day  in  the  next  few  months. 
The  conservation  of  critical  mate¬ 
rials  is  by  no  means  a  static  condi¬ 
tion  at  this  writing. — W.MacD. 
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Geiger-Muiier  rounters  trigger  a  multivibrator  which  keys  a  uhf  transmitter.  Received 
c-w  pulses  suppress  superregenerative  receiver  hiss  and  a  signal  converter  operates  a 
recording  oscillograph.  Altitude  and  temperature  are  indicated  by  modulation  intervals 

and  frequency 


CERTAIN  CHARACTERISTICS  of 
cosmic  radiation  can  be  ob¬ 
served  only  near  the  top  of  our 
atmosphere.  At  an  altitude  of  100,- 
000  feet,  only  1  percent  of  the 
atmosphere  remains  overhead  so 
measurements  are  sienerally  made 
near  this  level. 

During  recent  investigations*  of 
primary  cosmic  radiation  involving 
expeditions  both  to  the  tropics  and 
to  the  arctic  regions,  the  policy  of 
confining  observations  to  limited 
types  of  measurement  per  flight 
was  adopted;  many  simple  flights 
are  preferable  to  a  few  complicated 
ones. 

Reduction  in  weight  permitted 
by  limitation  of  instrument  func¬ 
tion  simplifies  launching  procedure. 


Joint  program  with  the  ONR  and  the 
A3C.  Field  expeditions  sponsored  by  the 
National  Geographic  Society. 


By  MARTIN  A.  POMERANTZ 

Bartol  Rtaearch  Foundation 
Franklin  Institute 
Swarthmore,  Penna. 


It  becomes  feasible  to  conduct  re¬ 
peated  flights  with  identical  ar¬ 
rangements,  thereby  providing 
many  independent  checks.  Com¬ 
plications  associated  with  telemet¬ 
ering  many  types  of  information 
simultaneously  are  avoided.  It  is 
also  possible  to  follow  the  progress 
of  a  flight  without  analyzing  a 
photographic  record,  and  audibly 
to  determine  counting  rates  as  fre¬ 
quently  as  necessary  to  facilitate 
preliminary  plotting  of  the  results. 

Hedging 

Finally,  the  consequences  of 
failure  of  any  essential  component 
are  far  less  serious.  Particularly 


valuable,  moreover,  is  the  “hedg¬ 
ing”  afforded  against  premature 
bursting  of  balloons.  A  flight 
which  does  not  attain  an  altitude 
sufficiently  high  to  provide  all  de¬ 
sired  data  need  not  be  discounted 
as  a  total  loss.  The  data  may  serve 
quite  satisfactorily  as  confirmation 


FIG.  1 — Th*  ballooD-bon*  fa»lrum«nt 
without  Its  PUoHIoi  cOTor 
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FIG.  2 — Th*  compUto  bcdloon-born*  unit,  with  dcnhad  lines  IndlcaHnq  sub-osserablies 


and  Telemetering  System 


of  results  obtained  in  another 
higher  ascent. 

The  complete  balloon-borne  in¬ 
strument  is  shown  in  Fig.  1,  while 
Fig.  2  is  the  circuit  diagram.  The 
assembled  apparatus  comprises  sev¬ 
eral  units,  which  are  constructed 
and  tested  separately.  These  are: 

(1)  Oelffer*Mul!er  counters. 

(2)  Coincidence  selector  circuit. 

(2)  MutUvibrator  keying  unit. 

(4)  Radio  transmitter. 

(6)  Pressure  and  temperature  ele* 
menta. 

(6)  Power  supply. 

A  terminal  strip  on  the  multi¬ 
vibrator  chassis  serves  as  the  junc¬ 
tion  point  between  the  battery  pack 
and  the  various  circuit**  All  con- 


Aaothar  t1«w  ei  lh«  laatmaMBl  pletarad 
at  th*  Ml 


nections  are  effected  through  a 
single  connector  plug.  In  accord¬ 
ance  with  instructions  attached  tc 
the  instrument,  the  finder  of  a 
landed  flight  disconnects  the  bat¬ 
teries,  so  that  upon  recovery  they 
may  be  checked  in  a  condition  rep¬ 
resentative  of  that  prevailing  dur¬ 
ing  the  flight 

All  components  are  mounted  on 
an  aluminum  framework.  The 
weight  of  the  complete  instrument, 
exclusive  of  lead  absorber  and  rig¬ 
ging,  is  lO.S  lb. 

Although  temperatures  of  —  55  C 
prevail  in  the  stratosphere,  the 
gondola  is  maintained  close  to  room 
temperature  by  invoking  the 
“greenhouse  effect”.  A  double 
layer  of  Pliofilm  encases  the  ap¬ 
paratus,  and  the  interior  of  the  bag 
becomes  heated  by  solar  radiation. 

Counters  and  Selector  Circuit 

Each  instrument  contains  four 
G-M  counters  arranged  to  record 
quadruple  coincidences. 

The  individual  counters  GMi, 
GMt,  GM,  and  GAf.  are  20  cm  in 
length  and  1  cm  in  diameter.  The 
filling,  consisting  of  a  mixture  of 
86  percent  argon  and  14  percent 


butane  at  a  total  pressure  of  12  cm 
o£  Hg,  provides  stable  self-quench¬ 
ing  operation.  The  counting-rate 
plateau  exceeds  200  volts  and  is  in¬ 
dependent  of  temperature  between 
—60  C  and  -i-60  C.  The  net  effi¬ 
ciency  of  the  counters  exceeds  99 
percent. 

Tubes  V„  V,  and  V.  comprise 
a  mixing  circuit  into  which  counter 
pulses  are  introduced  for  the  pur¬ 
pose  of  selecting  fourfold  coinci¬ 
dences.  Discrimination  (ratio  of 
the  amplitude  of  a  fourfold  coinci¬ 
dence  to  a  threefold  event)  at 
normal  operating  voltages  exceeds 
50.  Time  constants  are  such  that 
when  background  cosmic-ray  in¬ 
tensity  attains  a  maximum  value  in 
the  stratosphere  the  rate  of  chance 
coincidences  between  genuine  three¬ 
fold  events  produced  by  single 
particles  traversing  three  counters 
and  a  discharge  arising  from  an 
unassociated  particle  passing 
through  the  fourth  counter  is 
negligible. 

Multivibrator  Keying  Circuit 

When  a  negative  pulse  from  each 
of  the  G-M  counters  cuts  off  all 
of  the  associated  selector  tubes  a 
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positive  pulse  sufficient  to  overcome 
the  bias  appears  on  the  grid 
of  V..  This  positive  pulse  produces 
a  negative  pulse  at  the  grid  of  V., 
thereby  cutting  off  the  latter  norm¬ 
ally  conducting  tube.  A  portion  of 
the  positive  pulse  which  is  conse¬ 
quently  produced  at  the  plate  of  V, 
is  fed  back  to  the  grid  of  thereby 
maintaining  the  latter  in  the  con¬ 
ducting  stage  for  a  period  de¬ 
pendent  upon  the  associated  time 
constants.  Plate  current  thus 
flows  through  the  load  of  V.,  relay 
RELi,  for  a  time  sufficient  to  per¬ 
mit  the  separation  of  the  normally 
closed  contacts.  Ungrounding  of 
the  junction  C,  —  fJ,  results  in  the 
application  of  a  large  positive  volt¬ 
age  pulse  to  the  grid  of  which 
maintains  the  flow  of  current 
through  the  relay  for  a  relatively 
long  time  interval  conveniently  ad¬ 
justed  by  changing  capacitor  Cu 
Sufficient  time-delay  to  record  a 
c-w  radio  signal  could  be  attained 
with  a  conventional  multivibrator 
arrangement  but  the  method  involv¬ 
ing  feedback  from  the  keying  relay 


FIG.  3 — The  boroiwitch.  It  lignal* 
height  oi  ascent 


affords  a  considerable  economy  in 
battery  drain. 

Radio  Transmitter 

The  radio  transmitter,  a  modified 
version  of  the  type  utilized  in  me¬ 
teorological  radiosondes,  employs 
a  twin-triode  tube,  V„  of  which 
one-half  serves  as  a  modulator 
while  the  other  acts  as  ultra-high- 
frequency  oscillator.  The  modula¬ 
tor  is  of  the  “trigger”  type,  oscil¬ 
lating  at  the  frequency  of  the  tuned 
circuit  formed  by  L„  L,  and  capaci¬ 
tors  Ct  and  C»  The  oscillating 
frequency  is  approximately  1  mega¬ 
cycle  per  second.  The  oscillations 


are  intermittent,  being  controlled 
by  the  resistance-capacitance  cir¬ 
cuit  composed  of  capacitor  C.  and 
the  resistance  network  formed  by 

R,  and  a  temperature-sensitive 
resistor. 

The  uhf  oscillator  operates  at 
72.2  megacycles.  Contrary  to  con¬ 
ventional  procedure,  oscillations  oc¬ 
cur  only  when  the  modulating  os¬ 
cillator  is  off.  When  the  latter  is 
on,  its  plate  draws  current  and  a 
negative  voltage  appears  across 
resistor  R^.  This  induces  a  nega¬ 
tive  voltage  across  R^  which  is  a 
portion  of  the  uhf  grid  resistor. 
This  voltage  blocks  the  oscillator. 

The  output  of  the  uhf  oscillator 
is  coupled  inductively  to  a  half¬ 
wave  vertical  antenna  by  means  of 
a  single  turn  at  the  center  of  the 
antenna  adjacent  to  the  plate  coil. 

Pressure  and  Temperature 
Elements 

Barometric  pressure  is  measured 
by  a  baroswitch.  The  contact  sur¬ 
face,  visible  in  Fig.  3,  consists  of 
80  silver  contacts  alternated  with 
insulating  spacers.  Every  fifth 
contact  is  twice  as  wide  as  the 
others.  As  the  instrument  rises 
through  the  atmosphere,  the  evacu¬ 
ated  aneroid  diaphragm  expands, 
causing  the  contact  arm  to  move 
across  the  commutator.  The  baro¬ 
switch  is  calibrated  under  a  bell 
jar,  so  that  the  pressure  cor¬ 
responding  to  any  contact  number 
is  determined.  In  the  present  ap¬ 
plication,  only  certain  contacts  arc 
operative. 

Whenever  the  contact  arm  passes 
over  one  of  the  retained  contacts, 
relay  REL,  in  Fig.  2  is  actuated. 
This  ungrounds  the  grid  of  the 
modulating  oscillator,  permitting  it 
to  function  with  intermittent  oscil¬ 
lations,  and  also  closes  the  trans¬ 
mitter  key  relay  REL„  thereby 
applying  plate  voltage  to  the  uhf 
oscillator.  The  frequency  of  the 
audible  tone  which  is  thus  trans¬ 
mitted  varies  as  a  function  of  the 
temperature  of  the  temperature- 
sensitive  element,  which  is  a  re¬ 
sistor  composed  of  semiconducting 
material  having  a  high  negative 
temperature  coefficient.  The  tem¬ 
perature  measurement  depends  up¬ 
on  the  ratio  of  resistance  at  one 
temperature  to  that  at  any  other. 
Calibration  consists  of  observing 
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FIG.  4 — Tliii».altitud«  racord  oi  a  typi¬ 
cal  iUght 

the  audio  frequency  at  any  single 
temperature.  The  frequency  is 
determined  by  beating  the  incom-  • 

ing  tone  in  headphones  against  the 
output  of  a  calibrated  audio  oscil¬ 
lator  with  a  continuously  variable 
frequency  control  and  setting  the 
latter  for  zero-beat. 

During  a  flight,  the  on  and  off 
times  of  the  contacts  are  logged 
and  from  this  the  altitude-versus- 
time  curve.  Fig.  4,  can  be  plotted. 

Coding  afforded  by  close-spaced 
groups  permits  positive  identifica¬ 
tion  in  the  event  that  any  of  the 
contacts  fail  to  function. 

Pressure  measurements  are  re¬ 
producible  to  within  ±  1  mm  of  Hg 
in  the  high-altitude  regions,  and, 
although  any  individual  reading 
could  be  subject  to  error  owing  to 
occasional  frictional  effects,  alti¬ 
tude  determinations  based  upon  the 
plotted  curve  minimize  any  such 
uncertainties. 

In  the  range  of  normal  room  tem¬ 
peratures  which  usually  prevail 
within  the  instrument  during  flight 
the  temperature  may  be  determined 
within  ±  1  C. 

Power  Supply  and  Tests 

An  assembled  battery  pack  is 
visible  in  Fig.  1.  Separate  supplies 
are  provided  for  transmitter  and 
counter  circuits.  The  high  voltage 
for  the  counters  is  furnished  by 
three  Eveready  type-493  batteries 
in  series  with  six  type-412  batter¬ 
ies,  providing  a  total  of  1,035  volts. 

With  a  unit  of  this  type,  the  ap¬ 
paratus  will  operate  satisfactorily 
for  12  hours. 

Extensive  tests  are  conducted 
upon  each  instrument.  Each  one  is 
operated  in  a  vacuum  chamber  and 
indications  of  corona  discharge  or 
sparking  are  continuously  watched 
for  as  the  pressure  is  lowered  until 


90 


April,  1951  —  ELECTRONICS 


a  value  much  lower  than  the  mini¬ 
mum  encountered  in  practice  is  at¬ 
tained.  The  observations  are  re¬ 
peated  as  air  is  slowly  admitted 
into  the  chamber.  High  voltage 
breakdown  is  avoided  by  the  appli¬ 
cation  of  Superla  wax  at  points 
susceptible  to  arcing. 

All  tubes  are  painted  prior  to 
assembling  of  the  apparatus,  so  as 
to  render  them  opaque.  This  obvi¬ 
ates  photoelectric  effects,  particu¬ 
larly  at  high  altitudes  where  ultra¬ 
violet  intensity  increases  consider¬ 
ably.  The  instruments  are  also 
completely  enclosed  and  masked 
with  tape.  Tests  of  the  coinci¬ 
dence-selector  circuit  are  conducted 
with  a  generator  which  furnishes 
pulses  nearly  identical  with  those 
characteristic  of  the  counters. 

Each  instrument  is  required  to 
operate  reliably  over  a  wide  range 
of  battery  voltages.  The  trans¬ 
mitter  is  tested  with  respect  to  sig¬ 
nal  strength  and  frequency-split 
between  tones  and  counts. 

Ground  Receiving  Station 

A  block  diagram  of  the  ground 
receiving  system  is  shown  in  Fig.  5. 

Information  is  transmitted  in 
the  form  of  a  c-w  radio-frequency 
pulse  corresponding  to  each  selected 
cosmic  ray  event,  while  audio-modu¬ 
lated  signals  indicate  atmospheric 
pressure  and  temperature  within 
the  gondola. 

The  c-w  pulses  suppress  the 
superregenerative  hiss  of  the  radio 
receiver,  and,  actuated  by  the  signal 
converter,  a  direct-inking  oscillo¬ 


graph  records  a  mark  on  a  moving 
paper  tape.  The  audio-frequency 
oscillator  is  used  for  temperature 
determinations,  and  the  cathode- 
ray  oscilloscope  serves  for  monitor¬ 
ing  purposes.  The  time  recorder 
inserts  a  pip  on  the  tape  every 
minute,  and  the  manual  key  per¬ 
mits  the  entry  of  coded  notation.-' 
on  the  moving  tape. 

Radio  Receiver 

In  addition  to  simplicity,  com¬ 
pactness  and  sensitivity,  the  funda¬ 


mental  principle  of  operation  of  a 
superregenerative  receiver  makes 
it  ideally  suited  for  this  particular 
application. 

Inasmuch  as  the  recorder  can  be  1 
actuated  only  by  the  interruption 
of  the  superregenerative  hiss,  local  \ 
interference  such  as  ignition  noise  \ 
does  not  produce  a  record  on  the  i 
paper  tape.  The  broadness  of  tun-  ^ 
ing  is  also  desirable  in  view  of  < 
gradual  drift  in  the  transmitter  i 
frequency  which  may  occur  during  | 
the  course  of  a  flight,  and  because  ( 
of  the  slight  split  in  frequency  be-  ^ 
tween  the  short  c-w  pulse  indicating 
counts  and  the  relatively  lengthy 
pressure  signals. 

The  receiver  used  employs  a  four- 
tube  circuit  consisting  of  one  stage 
of  tuned  r-f  and  a  self-quenching 
detector,  transformer-coupled  to  a 
first  stage  of  audio  which,  in  turn, 
is  resistance-coupled  to  a  power-out¬ 
put  stage. 

A  motor-driven,  vertically  polar¬ 
ized  folded-dipole  antenna  with  di¬ 
rector  and  reflector  constitutes  a 
directional  array  which  provides 
ample  gain  for  the  detection  of 
signals  transmitted  over  distances 
of  several  hundred  miles  under 
line-of-sight  conditions.  For  meas¬ 
uring  signal  strength,  and  orient¬ 
ing  the  antenna  for  maximum  re- 
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FIG.  6 — Th*  ■iqnal  convartar.  It  translatM  c-w  radio  pulao*  rocoirod  from  tha 
balloon  into  pulsat  of  60.C7da  powar  that  oparata  tha  recordar 


sponse,  it  is  switched  to  a  Halli- 
crafters  S-36  superheterodyne.  A 
Panoramic  adapter  is  a  useful 
adjunct. 

It  is  possible  to  determine  the 
landing  point  of  a  flight  on  the  basis 
of  the  bearing  of  the  antenna,  and 
the  altitude  at  which  signals  cease 
during  the  descent.  Estimates  are 
usually  correct  within  10  miles. 

Signal-ConYersion  Circuit 

Audio  output  of  the  radio  re¬ 
ceiver  is  fed  into  the  circuit  shown 
in  Fig.  6.  In  the  normal  state,  the 
hiss  noise  after  fullwave  rectifica¬ 
tion  by  Vi  provides  a  positive  poten¬ 
tial  which  bucks  the  negative  bias 
of  Vt  by  an  amount  sufficient  to 
maintain  only  a  small  plate  current. 
Under  these  conditions,  V,  is  non¬ 
conducting. 

When  superregenerative  hiss  is 
suppressed  by  an  incoming  c-w 
pulse,  the  grid  of  F,  swings  to  a 
negative  voltage  greatly  exceeding 
that  corresponding  to  zero  plate 
current,  thereby  turning  V,  on. 
This  permits  a  small  60-cycle  a-c 
signal  which  is  fed  on  to  the  grid 
of  F,  to  appear  at  the  output  of  the 
converter  circuit. 

It  is  apparent  that  the  operation 
of  this  electronic  switch  is  inde¬ 
pendent  of  signal  strength,  pro¬ 
vided  only  that  the  latter  exceeds 
a  minimum  value.  Although  rarely 
necessary  in  practice,  the  maximum 
sensitivity  of  this  circuit  permits 
operation  on  a  practically  inaudible 
signal.  Sensitivity  adjustments  are 
Rt  and  R,. 


Although  electrical  interference 
cannot  produce  spurious  output 
pulses,  by  virtue  of  the  fact  that 
noise  increases  the  positive  bias,  a 
sufficiently  intense  disturbance  can 
inhibit  the  transmittal  of  real 
events  to  the  oscillograph.  Com¬ 
pensation  for  noise  background  is 
provided  by  the  adjustment  of 
potentiometer  Rt.  Counts  which 
may  be  missed  occasionally  because 
of  transient  interference  are  in¬ 
serted  manually  by  depressing 
pushbutton  switch 

Switch  Si  is  normally  in  operate 
position  during  operation  with  the 
radio  receiver.  However,  the  cali¬ 
bration  of  cyclic  barographs  of  the 
“Olland  type  necessitates  recording 
on  paper  tape,  and  this  is  accom¬ 
plished  with  S,  in  calibrate  position 
and  the  barograph  contacts  con¬ 
nected  as  indicated. 

The  type-BL201  magnetic  oscillo¬ 
graph*  utilized  for  continuous  re¬ 
cording  of  signals  has  been  de¬ 
scribed  in  detail  elsewhere*. 

Field  Techniques 

A  self-contained  mobile  labora¬ 
tory  serves  as  the  base  of  opera¬ 
tions.  A  Landola  house-trailer 
contains  the  ground-station  receiv¬ 
ing  equipment,  work  bench  and  liv¬ 
ing  facilities,  including  toilet, 
shower,  kitchen  and  four  bunk  beds. 
The  trailer  is  completely  shielded 
electrostatically. 

Ballooning  techniques  which 
cause  flights  to  rise  rapidly  (ap¬ 
proximately  800  feet  per  minute) 
through  the  lower  atmosphere  and 


then  more  slowly  from  40,000  feet 
to  the  ceiling  altitude  are  used. 
Rates  of  rise  between  200  and  600 
feet  per  minute  in  the  upper  re¬ 
gions,  considerably  smaller  than 
have  been  customary,  reduce  sta¬ 
tistical  uncertainties.  The  number 
of  counts  recorded  by  a  given  in¬ 
strument  is  inversely  proportional 
to  the  ascent  rate.  It  is  also  ad¬ 
vantageous  for  descent  to  com¬ 
mence  immediately  after  the  ceiling 
is  reached,  so  that  the  original 
curve  can  be  retraced. 

Altitudes  are  determined  from 
measured  pressures  on  the  basis  of 
the  standard  atmosphere*.  Actu¬ 
ally,  as  far  as  the  cosmic-ray  data 
are  concerned  the  pertinent  quan¬ 
tity  is  atmosphere  pressure,  which 
represents  the  amount  of  air  above 
the  instrument.  However,  although 
altitudes  are  ultimately  converted 
back  to  pressure  in  the  final  analy¬ 
sis,  it  is  convenient  to  plot  the  per¬ 
formance  curve  as  a  function  of 
time  because  of  the  straight-line 
relationship  on  a  linear  scale.  The 
rate  of  rise  in  the  upper  atmosphere 
is  constant,  and  this  permits  extra¬ 
polation  above  the  highest  pressure 
mark. 

The  composition  of  the  balloon 
train  depends  upon  desired  per¬ 
formance  and  weight  of  the  load. 
For  example,  four  Dewey  &  Almy 
type  -  J1400  neoprene  balloons 
(weight  approximately  800  grams) 
and  two  JlOO  balloons  (weight  ap¬ 
proximately  100  grams)  may  be  in¬ 
flated  in  such  a  manner  that  the 
larger  balloons  do  not  provide 
sufficient  lift  to  support  the  instru¬ 
ment  initially.  The  smaller  pilot 
balloons,  which  provide  initial  free 
lift,  burst  at  a  relatively  low  alti¬ 
tude  after  the  larger  balloons  have 
been  expanded  sufficiently  by  super¬ 
heating  resulting  from  adsorption 
of  solar  radiation  to  lift  the  train 
the  rest  of  the  way. 

The  free  lift  of  each  balloon  must 
be  controlled  carefully  if  a  slow 
ascent  rate  is  desired,  and  this  can 
best  be  accomplished  inside  a 
shelter  out  of  the  wind. 
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Triggered  or  free-running  pulses  and  c-w  signals  are  provided  from  47  to  76  me  for  test¬ 
ing  radar  and  other  wide-band  i-f  circuits.  Output  is  variable  from  0.1  microvolt  to  0.1 
volt  with  pulse  widths  of  0.25, '0.5  and  1  microsecond 


During  the  development  of 
sensitivity  time-control  cir¬ 
cuits  for  a  new  radar  set,  it  was 
found  that  a  special  pulsed  signal 
generator  with  continuously  vari¬ 
able  output  voltage  over  a  wide 
range  and  a  very  low  c-w  back¬ 
ground  level  was  needed.  Such  an 
instrument  was  designed  and  built 
for  laboratory  use  and  has  been  em¬ 
ployed  in  many  applications. 

The  generator  has  either  pulsed 
or  c-w  output,  from  0.1  fiv  to  0.1 
volt,  into  a  50-ohm  load  over  a  fre¬ 
quency  range  of  47  to  76  me.  It 
can  be  triggered  or  operated  free- 
running  and  gives  output  pulses  of 
i,  i,  or  1-fisec  duration.  The  out¬ 
put  attenuator  is  direct  reading 
and  the  instrument  has  an  output 
meter  for  calibration  purpo.ses. 

Circuit  Analysis 

The  r-f  section  uses  a  push-pull 
variable-frequency  Hartley  oscilla¬ 
tor  which  is  capacitively  coupled  to 
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a  push-pull  power  amplifier.  The 
amplifier  is  driven  class  C  and  has 
a  self-resonant  tank  coil  which  is 
loaded  to  give  approximately  a  15- 
mc  bandwidth  with  a  center  fre¬ 
quency  of  60  me.  The  tank  coil  is 
arranged  to  feed  energy  into  a 
short  section  of  wave  guide  operat¬ 
ing  below  cutoff  which  is  used  as  a 
calibrated  attenuator. 

In  order  to  get  good  energy 
transfer  into  the  guide  with  a  uni¬ 
form  wave  distribution,  the  coil  is 
wound  with  a  flat  face  mounted 
very  close  to  the  guide  opening.  A 
movable  pickup  loop  in  the  attenu¬ 
ating  guide  is  made  from  a  50-ohm 
resistor  to  give  the  proper  source 
impedance  to  feed  a  50-ohm  coaxial 
cable.  This  cable  ends  on  the  front 


panel  and  must  be  externally  termi¬ 
nated  in  a  50-ohm  load. 

The  r-f  section  is  completely  en¬ 
closed  in  a  tight  silver-plated  box 
internally  subdivided  into  four  sec¬ 
tions.  The  output  tank  is  carefully 
isolated  in  one  of  these  subdivisions 
to  prevent  stray  oscillator  pickup 
and  thus  reduce  the  *  c-w  back¬ 
ground  level  during  pulsed  opera¬ 
tion.  All  power  wires  enter  the  r-f 
section  through  button-type  feed¬ 
through  capacitors  and  series  60- 
mc  traps  which  are  completely  iso¬ 
lated  idong  with  the  pulse-forming 
line  in  another  one  of  the  subdi¬ 
visions.  The  oscillator  and  modu¬ 
lator  wiring  is  in  the  third  section 
while  the  fourth  contains  the  tubes, 
each  with  an  individual  shield. 

Figure  1  shows  a  view  of  the  r-f 
section  with  the  shield  removed.  In 
the  foreground  is  the  inverted  oscil¬ 
lator  tube  with  its  coil  and  tuning 
capacitor  directly  above  it.  To  the 
left  of  the  oscillator  tube  are  the 
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6AS6  amplifier  tubes  with  a  shield 
dividing  their  bases.  This  shield 
prevents  coupling  around  the  tubes 
while  they  are  cut  off  between 
pulses,  thus  keeping  down  the  c-w 
background  level.  The  output  coil 
can  be  seen  behind  this  shield.  It 
is  wound  on  a  semicircular  form 
with  the  flat  side  directly  opposite 
the  opening  in  one  end  of  a  short 
section  of  circular  waveguide. 

At  the  other  end  of  the  wave¬ 
guide,  but  not  visible  in  Fig.  1,  are 
the  rack  and  pinion  which  move 
the  50-ohm  pickup  loop  along  the 
length  of  the  waveguide.  A  short 
piece  of  flexible  coaxial  cable  takes 
the  ouput  to  the  front  panel  termi¬ 
nal  behind  which  is  mounted  the 
crystal  rectifier  for  measuring  the 
output  voltage.  Directly  to  the 
right  of  the  oscillator  tube  is  the 
pulse  transformer.  Behind  the  os¬ 
cillator  tube  i»  the  6D4  modulator, 
the  socket  behind  the  oscillator  coil. 
Part  of  the  pulse-forming  line  can 
be  seen  behind  the  shield  to  the 
right  of  the  pulse  transformer. 

Output  Measurements 

A  1N21C  crystal  and  a  200-^a 
meter  with  a  variable  resistor  in 
series,  see  Fig.  2,  are  u.sed  to  meas¬ 
ure  the  output  voltage  during  c-w 
operation.  With  the  pickup  loop  in 
the  end  of  the  waveguide  near  the 
output  coil,  the  voltage  at  the  out¬ 


put  terminal  is  over  0.1  volt,  which 
is  high  enough  to  give  a  large  read¬ 
ing  on  the  output  meter.  This 
amount  of  output  can  be  accurately 
measured  by  some  external  means 
and  then  the  meter  calibrated 
accordingly. 

The  meter  gives  no  useful  indi¬ 
cation  for  outputs  below  0.01  volt 
and  it  would  be  difficult  to  measure 
lower  output  accurately  by  other 
means,  particularly  in  the  micro¬ 
volt  region.  However,  if  some 
higher  value  of  output  is  known  ex¬ 
actly,  then  all  lower  values  can  be 
accurately  determined  because  of 
the  known  exponential  rate  at 
which  a  signal  decreases  in  ampli¬ 
tude  with  distance  along  a  wave¬ 
guide  operated  below  the  cut-off 
frequency. 

The  dial  which  moves  the  pickup 
loop  can  be  directly  calibrated  in 
output  voltage  providing  its  index 
can  be  adjusted  to  give  a  correct 
leading  at  some  high  value  of 
output. 

One  good  method  of  measuring 
the  output  voltage  is  with  a  ther¬ 
mistor  bridge.  The  thermistor  must 
be  shunted  with  a  noninductive  re¬ 
sistor  to  give  a  parallel  resistance 
of  50  ohms  for  proper  termination. 
The  bridge  power  reading  must 
then  be  corrected  for  the  power  lost 
in  the  shunt  resistor  to  give  full 
output  power.  The  voltage  is 


FIG.  3 — Cboradvriittc  cuire  of  6A8S 
clou-C  (4  omplUlcr  with  constant  con¬ 
trol-grid  oscltation 


found  from  the  formula  E  =  \/PR. 

The  output  meter  can  also  be 
calibrated  without  applying  power 
to  the  signal  generator  by  feeding 
an  audio  signal  into  the  r-f  output 
terminal  to  simulate  an  r-f  signal. 
If  a  frequency  of  about  10  kc  is 
used,  it  should  be  high  enough  to 
give  crystal  characteristics  corre¬ 
sponding  to  r-f  conditions  but  still 
low  enough  to  be  measured  with  a 
vtvm. 

It  is  necessary  to  gate  the  circuit 
to  give  a  clean  pulsed  r-f  signal  of 
known  amplitude.  It  is  not  practi¬ 
cal  to  gate  the  oscillator  or  ampli¬ 
fier  control  grids  because  then 
there  will  be  a  reaction  on  the  oscil¬ 
lator  frequency.  It  is  necessary  for 
the  oscillator  to  run  continuously 
under  the  same  load  conditions  for 
stable  operation.  Therefore  6AS6’s 
were  chosen  for  the  r-f  amplifiers 
because  their  high  suppressor 
transconductance  permits  them  to 
be  suppressor  modulated. 

It  was  found  that  when  the 
amplifier  grids  were  being  excited 
by  the  oscillator,  the  plate  current 
could  be  completely  cut  off  with  ap¬ 
proximately  —  5  volts  on  the  sup¬ 
pressors  and  as  the  suppressor  volt¬ 
age  was  increased  from  —5  volts  up 
to  -f  12  volts,  the  plat^  output  would 
increase  almost  linearly.  Any 
further  increase  in  suppressor  volt¬ 
age  causes  only  a  slight  change  in 
output,  see  Fig.  3.  When  the  sup¬ 
pressors  are  driven  positive  there 
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is  a  flow  of  current  in  the  suppres¬ 
sor  circuit,  therefore  they  must  be 
driven  from  a  fairly  low  impedance. 

Pulsed  Output 

For  pulsed  output  the  6AS6’s 
have  a  suppressor  bias  of  —7  volts 
which  keeps  the  plate  current  safely 
cut  off.  If  the  suppressors  are  then 
gated  with  a  positive  pulse  having 
an  amplitude  greater  than  19  volts, 
the  peak  output  will  be  fairly  con¬ 
stant  because  of  the  saturation 
effect  of  the  suppressor  as  men¬ 
tioned  previously.  This  makes  it 
possible  to  get  a  measureable  peak 
pulse  amplitude,  for  if  the  tubes 
are  operated  c-w  with  more  than 
+  12  volts  on  the  suppressors  the 
c-w  output  will  equal  the  peak 
pulsed  output  and  can  be  measured, 
as  described  previously. 

When  the  amplifier  plate  current 
is  cut  off  by  the  suppressor,  the 
cathode  current  is  not  greatly 
affected,  and  it  all  tends  to  flow  to 
the  .screen  grids.  To  prevent  exces¬ 
sive  screen  dissipation  under  these 
conditions  the  screen  current  is  de¬ 
creased  by  feeding  the  screens 
through  a  series  resistor  to  drop 
their  voltage.  However,  when  an 
output  pul.se  is  required,  and  the 
suppressors  are  driven  positive,  the 
screen  voltage  must  rise  instantly, 
thus  greatly  limiting  the  size  of  the 
screen  by-pass  capacitor  that  can 


be  used.  A  compromise  must  be 
reached  between  r-f  degeneration 
and  a  screen-circuit  time  constant 
which  will  allow  it  to  follow  short 
pulses. 

The  modulator  consists  of  a  gas 
triode  used  to  discharge  a  lumped- 
circuit  pulse-forming  line  of  vari¬ 
able  length  coupled  to  the  suppres¬ 
sors  of  the  6AS6’s  through  a  pulse 
transformer.  The  number  of  L-C 
components  in  the  line  can  be 
switched  from  the  front  panel  for 
pulses  of  1,  i  and  t  /isec  duration. 

The  positive  pulse  output  is  suf¬ 
ficient  to  drive  the  suppressors  well 
into  saturation.  The  d-c  bias  on 
the  grid  of  the  modulator  can  be 
adjusted  from  the  front  panel  be¬ 
tween  the  limits  of  —7  and  —33 
volts  for  best  operation.  The  d-c 
bias  for  the  6AS6  suppressors  is 
selected  by  the  pulse — c-w  switch. 

For  c-w  operation,  a  bias  of  +20 
volts  is  obtained  from  a  voltage 
divider  to  allow  the  6AS6’s  to  oper¬ 
ate  at  suppressor  saturation.  For 
pulsed  operation  a  bias  of  —7  volts 
is  applied,  just  enough  to  safely 
hold  the  6AS6  plate  current  cutoff 
except  when  positive  pulses  are 
supplied  from  the  modulator. 

Trigger  and  Power  Circuits 

The  remainder  of  the  instrument, 
consisting  of  trigger  and  power  cir¬ 
cuits,  is  built  on  a  separate  chassis. 
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FIG.  4 — Schamatic  diagram  ol  111*  power  supply  ond  triggor  chouU  ior  Iho  gouorator 


see  Fig.  4.  The  triggering  pulse 
for  the  modulator  is  obtained  from 
a  driver  in  the  form  of  a  blocking 
oscillator  which  is  biased  to  prevent 
a  free-running  condition.  The 
driver  is  triggered  by  a  cathode 
follower  whose  input  is  the  voltage 
across  a  ring  tank  in  the  plate  cir¬ 
cuit  of  a  triggering  blocking  oscil¬ 
lator.  The  circuit  is  arranged  so 
that  the  cathode-follower  grid  does 
not  swing  positive  until  approxi¬ 
mately  3  /isec  after  the  ring  tank 
is  excited  by  the  triggering  block¬ 
ing  oscillator.  This  triggering 
blocking  oscillator  also  drives  a 
phase-splitting  tube  directly,  with¬ 
out  delay,  to  give  either  a  positive 
or  negative  external  trigger  output. 
This  is  useful  for  triggering  a  syn¬ 
chroscope  just  before  the  r-f  output 
pulse  so  that  its  effect  can  be  easily 
observed  in  a  test  circuit. 

The  triggering  blocking  oscil¬ 
lator  can  be  allowed  to  run  free 
over  a  frequency  range  of  approxi¬ 
mately  70  to  10,000  cps  or  a  nega¬ 
tive  bias  can  be  applied  to  its  grid 
for  external  triggering.  The  ex¬ 
ternal  positive  or  negative  trigger 
pulses  are  fed  through  a  gain  con¬ 
trol,  phase-splitting  tube,  phase- 
selector  switch,  and  cathode  fol¬ 
lower  to  drive  the  triggering  block¬ 
ing  oscillator.  When  the  pulse — c-w 
switch  is  in  the  c-w  position  the 
triggering  blocking  oscillator  is 
made  inoperative  by  opening  its 
cathode  circuit.  This  switch  also 
chooses  proper  bias  for  the  6AS6 
suppressors  and  compensates  for 
the  different  current  requirements 
of  pulsed  and  c-w  operation. 

The  plate  supply  uses  two  6X4’s 
in  parallel  in  a  full-wave  rectifier 
circuit  with  a  capacitive  input  Alter 
to  give  +260  direct  volts.  An  OA2 
is  u.sed  to  supply  +150  volts  regu¬ 
lated  to  the  r-f  section.  The  heater 
winding  plus  another  6.3-volt  wind¬ 
ing  are  connected  in  series  to  drive 
a  voltage  doubler  using  selenium 
rectifiers  to  supply  the  negative 
bias  voltages  required.  The  a-c 
input  is  fused  and  passes  through 
a  shielded  60-mc  Alter  to  prevent  r-f 
from  leaking  out  along  the  power 
line. 

The  author  wishes  to  acknowl¬ 
edge  the  cooperation  of  Richard 
Whitehorn  and  Malcolm  Clark  in 
the  design  and  construction  of  this 
instrument. 
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Growing  Quartz  Crystals 


Perfected  technique  gives  large,  perfect  crystals  in  quantities  that  mean  eventual  independ¬ 
ence  of  Brazilian  sources.  Quartz  scrap,  alkaline  solution  and  seed  plates  are  sealed  into 
steel  bomh  hy  welding,  then  heated  to  400  C  to  develop  15.000  psi  for  optimum  growth 


H(xrT#tUn9  of  cm  autoclore  in  which  quorti  cryitals  horo  boon  9rown  at  hi^h  tomporaturo  cmd  protturo.  Oporotors  oro  romoTis9 
Ihonnocouplot  that  moosurod  temporcrturo  dilforonttal  olono  lonoth  of  stool  contoinor.  Wiro  frame  in  bomb  supports  waior-thin  quorts 

sood  plotos  on  which  crystols  qrow 


OUR  COUNTRY  is  again  acutely 
conscious  of  shortages  of 
raw  materials  important  to  the  de¬ 
fense  program. 

During  World  War  II,  one  of  the 
most  critical  shortages  of  a  mate¬ 
rial  necessary  for  the  successful 
conduct  of  hostilities  was  that  of 
natural  quartz  crystals.  Millions 
of  small  plates,  of  the  order  of  one- 
half  inch  square  and  one-tenth  of 
an  inch  thick,  made  of  quartz  free 
from  flaws  and  twinning,  were  vital 
to  the  operation  of  mobile  radio 
transmission  equipment  After  the 
war,  even  though  the  demand  for 
quartz  for  military  use  was  greatly 
reduced,  the  Bell  System  had  diffi¬ 
culty  in  getting  sufficient  amounts 
of  the  larger-sized  quartz  crystals 
for  use  in  telephone  communica¬ 
tions  apparatus. 

These  circumstances  emphasized 
the  need  for  research  in  developing 
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commercial  procedures  capable  of 
producing  useful  large  quartz  crys¬ 
tals  artificially,  so  that  the  govern¬ 
ment  and  the  communications  in¬ 
dustries  might  be  independent  of 
sources  of  supply  outside  the 
United  States.  The  fact  that  the 
Brazilian  government  was  consid¬ 
ering  placing  an  embargo  on  the 
export  of  raw  quartz  crystals,  to 
conserve  one  of  its  more  important 
natural  resources,  added  to  the  urg¬ 
ency  for  such  research. 

Background 

Geologists  have  long  speculated 
on  how  nature  formed  large,  clear 
quartz  crystals.  Their  efforts  to 
solve  the  problem  in  the  laboratory 


date  back  about  100  years.  A  com¬ 
prehensive  review  of  this  work  was 
published  by  Kerr  and  Armstrong 
in  1943.'  The  most  significant 
achievement  noted  in  this  summary 
was  that  of  Spezia  in  Italy*,  who 
grew  about  5  mm  additional  length 
on  the  ends  of  a  natural  Japanese 
twin  quartz  crystal.  This  was  ac¬ 
complished  in  a  pressure  vessel  in 
alkaline  solution  in  a  period  of  six 
months. 

After  the  recent  war,  reports 
were  received  from  Germany  on  the 
work  of  Nacken*  on  growing  quartz 
crystals.  This  geologist,  at  the  Uni¬ 
versity  of  Frankfort,  had  worked 
on  various  aspects  of  crystal 
growth  for  more  than  ten  years 
and  eventually  succeeded  in  grow¬ 
ing  quartz  by  a  hydrothermal 
method.  With  Nacken’s  results  as 
a  starting  point,  the  Bell  Telephone 
Laboratories'  and  others  have  made 
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FIG.  1 — Quarti  ciyitols  ^rown  by  Nacken  proou.  Transparent  quartz  plate  at  leit 
was  grown  irom  seed  plate  next  to  it.  Rod  oi  clear  Vltreosil  (amorphous  silica)  is  at 
right,  and  partially  recrystallized  section  oi  this  rod  is  next  to  it 


foi  Military  Needs 


encourajrinp  projrre.sa  towards  an  • 
understanding  of  the  problem.  Im¬ 
portant  contributions  to  the  process 
of  growing  quartz  hydrothermally 
have  been  made  by  Brush  Develop¬ 
ment  Co.,  Cleveland,  Ohio;  Prof. 
A.  C.  Swinnerton,  Dept,  of  Geology, 
Antioch  College,  Yellow  Springs, 
Ohio;  Squier  Signal  Corps  Labora¬ 
tories,  Ft.  Monmouth,  New  Jersey; 
Naval  Research  Laboratory,  Wash¬ 
ington,  D.  C. 

To  appreciate  the  significance  of 
the  progress  made  in  this  work, 
some  of  the  more  important  back¬ 
ground  information,  and  the  steps 
leading  to  the  success  thus  far 
achieved,  are  outlined. 

Nacken's  Techniques 

One  method  described  by  Nacken 
which  seemed  promising  was  based 
on  experiments  at  constant  temper¬ 
ature  in  alkaline  solution  at  or  near 
the  critical  point  for  water,  this 
being  at  374.2  degrees  C  and  3,200 
psi.  Experiments  on  the  solubility 
of  silica  in  water  or  alkaline  solu¬ 
tion  led  Nacken  to  the  conclusion 
that  amorphous  silica  is  ten-fold 


more  soluble  than  quartz  at  high 
temperature  and  pressure.  Recent 
investigators  have  been  unable  to 
verify  this.  P.  H.  Egli,  in  a  private 
communication,  sugge.sted  that 
amorphous  silica  dissolves  at  a  rate 
tremendously  more  rapid  than  the 
solution  can  tolerate  for  single 
quartz  crystal  growth. 

Whatever  the  true  explanation, 
Nacken  demonstrated  that  quartz 
could  be  grown  rapidly,  for  a  short 
time,  under  these  hydrothermal 
conditions.  Unfortunately  the 
supersaturation  increased  so  rap¬ 
idly  that  quartz  not  only  deposited 
on  a  suitable  seed,  but  also  as  spon¬ 
taneous  nuclei  on  all  the  internal 
surfaces  of  the  autoclave.  Within 
about  one  day  growth  nearly 
stopped.  What  occurred  in  the 
sealed  high-pressure  vessel  could 
not  be  studied  very  effectively  by 
visual  means,  but  the  growth  of 
quartz  from  amorphous  material 
may  be  inferred  from  an  examina¬ 
tion  of  the  materials  at  the  end  of 
a  test. 

In  Fig.  1,  the  clear  quartz  plate 
gained  about  0.004  inch  in  thick- 


ExomplM  ot  loiga  quartz  cryilols  grown 
by  outocloTO  tochniquo  In  32  dayx. 
Wolghtz.  irom  lop  to  bottom,  aro  321 
grama.  143  grama  and  71  grama 
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ness  on  each  major  face  after  one 
day  of  exposure  in  a  dilute  sodium 
carbonate  solution,  supersaturated 
with  silica  dissolved  from  amor¬ 
phous  nutrient,  under  conditions 
approximating  those  described  by 
Nacken.  Before  the  test,  the  quartz 
plate  had  ground,  opaque  surfaces. 
Initially  the  amorphous  silica  was 
in  the  form  of  a  clear  cylinder  of 
Vitreosil  glass,  and  this  was  largely 
converted  to  a  porous  mass  of  fine 
quartz  needles.  A  small  core  of 
transparent  amorphous  silica  re¬ 
mained,  as  shown  in  the  cross-sec¬ 
tion  of  a  piece  of  this  nutrient 
material  in  Fig.  1.  Subsequent 
check  tests  showed  that  the  growth 
on  each  side  of  the  seed  plate, 
amounting  to  about  0.004  inch,  oc¬ 
curred  in  the  first  few  hours. 

Supersaturtrtion  Troubles 

As  the  autoclave  approached 
operating  temperature,  the  solution 
became  so  supersaturated  with  re¬ 
spect  to  quartz  that  the  seed  grew 
rapidly.  Spontaneous  seeding  also 
occurred,  both  on  the  walls  of  the 
container  and  on  the  surface  of  the 
nutrient  material.  Within  a  matter 
of  a  few  hours  the  amorphous  sup¬ 
ply  had  become  covered  with  quartz 
needles,  the  solution  lost  its  super¬ 
saturation,  and  growth  practically 
ceased. 

Further  solution  of  the  amor¬ 
phous  silica  continued  under  the 
porous  layer  of  quartz,  but  it  was 
immediately  followed  bj’  redeposi¬ 
tion  at  that  point.  This  accounted 
for  the  appearance  of  the  cross-sec¬ 
tion  sample  shown  in  Fig.  1.  Fail¬ 
ure  to  achieve  continuous  growth 
was  encountered  by  Nacken. 

To  understand  the  limitations  of 
the  method  used  by  Nacken  to  grow 
quartz  in  the  vicinity  of  the  critical 
point  for  water  and  to  understand 
the  steps  taken  to  overcome  these 
limitations,  it  is  important  to  con¬ 
sider  the  liquid-vapor  density  rela¬ 
tions  for  water  at  this  point.  As 
temperature  rises,  as  shown  in  Fig. 
2,  the  density  of  liquid  water  de¬ 
creases  in  a  sealed  container  and 
the  vapor  density  rises.  At  the 
critical  point  of  374.2  degrees  C, 
the  two  are  equal.  The  critical 
density  is  at  the  point  of  intersec¬ 
tion  of  the  average-density  line 
with  the  liquid-vapor  density  curve. 

To  attain  more  rapid  growth 


rates,  advantage  was  taken  of  an 
important  fact  regarding  crystal 
growth.  It  is  generally  the  case 
that  crystals  grow  better  from  solu¬ 
tions  having  a  higher  concentration 
of  crystallizable  material,  than  if 
the  substance  is  only  sparingly  sol¬ 
uble.  For  this  reason  further  ex¬ 
periments  were  made  at  much 
higher  pressures  and  somewhat 
higher  temperatures,  where  the  in¬ 
creased  density  of  the  alkaline  solu¬ 
tion  was  favorable  to  greater  solu¬ 
bility  of  the  silica.' 

Nacken  reported  using  up  to  50 
percent  filling  of  the  autoclave  with 
alkaline  solution.  Under  these  con¬ 
ditions,  as  the  temperature  is  in¬ 
creased,  the  density  of  the  solution 
decreases  somewhat,  but  long  be¬ 
fore  the  critical  temperature  is 
reached  the  container  is  filled  with 
solution  and  the  density  remains 
at  about  0.5  with  further  increase 
in  temnerature.  At  the  critical 


FIG.  2 — Uqu’d-Topor  dansity  nlations 
oi  water  near  its  critical  temperature  ot 
which  density  oi  liquid  and  vapor  ore 
equal 

temperature  the  pressure  greatly 
exceeds  the  critical  3,200  psi. 

With  fillings  greater  than  one- 
third  the  free  volume  at  room 
temperature,  it  was  found  better 
to  use  a  temperature  differential 
method,  with  the  top  of  the  auto¬ 
clave  slightly  cooler  than  the 
bottom,  and  to  operate  at  a  some¬ 
what  higher  temperature. 

Initial  experiments  with  a  50- 
percent  fill  were  encouraging,  but 
not  until  the  autoclave  was  filled  to 
80  percent  of  its  free  volume  with 
alkaline  solution  and  operated  at 
400  degrees  C  did  satisfactorily 
rapid  growth  become  a  practical 
possibility.  Under  these  conditions 
the  pressure  is  about  15,000  psi. 
It  is  difficult  to  hold  such  pressure 
with  conventional  gasket-type  seals 
without  a  trace  of  leak.  Even  a 
very  slight  leak  seriously  alters  the 
operating  condition  and  the  rate 


and  quality  of  growth,  because  the 
pressure  is  developed  by  the  heated 
solution  within  the  autoclave. 

A  welded  autoclave  design  cap¬ 
able  of  withstanding  these  condi¬ 
tions  was  developed  for  use  with 
the  temperature  gradient  method. 
With  this  equipment  it  has  been 
possible  to  grow  quartz  crystals  at 
rates  as  high  as  0.05  inch  in  thick¬ 
ness  per  day.  This  thickness  is 
measured  on  each  of  the  major 
surfaces  of  a  CT-cut  plate.  This 
cut  is  nearly  parallel  to  the  minor 
rhombohedral  faces  of  the  quartz 
crystal.  Growth  on  such  surfaces 
is  known  to  be  considerably  more 
rapid  than  on  the  principal  or 
major  rombohedral  faces  of  the 
quartz  crystal. 

Welded-Liner  Autoclave 

The  apparatus  in  which  quartz 
crystals  have  been  grown  effec¬ 
tively  is  shown  in  Fig.  3.  Enclosed 
in  a  hollow  steel  tube  or  bomb,  hav¬ 
ing  relatively  thick  walls  to  with¬ 
stand  the  great  pressure  developed 
within  it,  is  a  thin-walled  seamless 
steel  tube  or  liner  made  of  ordinary 
low-carbon  steel.  Cups  are  welded 
into  each  end  of  this  liner  to  her¬ 
metically  seal  it.  This  liner  tube 
contains  the  ingredients  for  grow¬ 
ing  quartz.  In  the  bottom  of  the 
tube  is  a  layer  of  broken  pieces  of 
pure  quartz,  serving  as  nutrient 
material.  A  seed  of  clear  quartz, 
free  from  inclusions,  misoriented 
areas  or  other  defects,  is  hung  from 
a  wire  frame  near  the  top  of  the 
tube,  above  the  nutrient  layer.  Suf¬ 
ficient  aqueous  alkaline  solution 
composed  of  sodium  carbonate  or 
sodium  hydroxide,  or  both,  is  added 
to  fill  the  free  space  within  the 
sealed  tube  to  80  percent  of  its 
volume  at  room  temperature. 

The  liner  tube  closures  at  each 
end  are  welded  with  an  atomic  hy¬ 
drogen  flame  where  the  lip  of  the 
cup  is  in  contact  with  the  ends  of 
the  tube. 

Into  each  recessed  end  of  the 
liner  is  fitted  a  retainer  cap.  The 
difference  in  length  of  shell  and 
liner  permits  clearances  between  the 
flanges  on  the  retainer  caps  and  the 
ends  of  the  outer  shell.  The  screw 
caps  apply  enough  retaining  force 
to  hold  the  welded  rims  in  the  tap¬ 
ered  grooves  of  the  retainer  caps 
and  thus  prevent  spreading  of  the 
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welds.  The  pressure  of  the  ex¬ 
panding  liquid,  as  the  temperature 
rises,  distends  the  liner  so  that  it 
fits  snugly  within  the  retaining 
walls  at  all  points,  much  as  though 
it  were  a  rubber  balloon. 

The  liners  are  of  inexpensive 
steel  and  are  discarded  after  each 
run.  It  is  known  that  strong 
alkaline  solution  causes  intercrys¬ 
talline  failure  of  stainless  steel 
at  high  pressures  in  a  matter 
of  hours  at  high  temperatures*. 
This  design  prevents  contact  of  the 
alkaline  solution  with  the  outer 
stainless  steel  container.  There  is 
no  indication  that  the  alkaline  solu¬ 
tion  damages  the  carbon  steel  liner 
tubes  under  the  operating  condi¬ 
tions  described. 

The  top  retainer  cap  and  screw 
cap  are  drilled  to  provide  a  safety 
diaphragm  blowout  if  the  pressure 
exceeds  20,000  psi.  The  wall  thick¬ 
ness  of  the  top  cup  and  the  diam¬ 
eter  of  the  hole  in  the  retainer  cap 
in  contact  with  it  are  such  that  the 
liner  cup  section  will  rupture  at 
this  pressure. 

Temperature  Gradient  Method 

The  filled  autoclave  is  set  on  a 
metal  hot-plate  in  the  well-insu¬ 
lated  furnace  design  of  Fig.  4.  The 
hot  plate  is  heated  to  about  423  to 
450  degrees  C,  depending  on  the 
size  of  the  autoclave  and  its  length. 
The  temperature  at  the  top  of  the 
nutrient  layer  of  quartz  is  main¬ 
tained  at  about  400  degrees  C,  as 
measured  by  a  thermocouple 
strapped  to  the  outside  of  the 
autoclave  just  above  the  bottom 
screw  cap.  Another  thermocouple 
mounted  just  below  the  upper  screw 
cap  is  maintained  at  a  temperature 
from  10  to  20  degrees  below  the 
lower  one,  by  adjustment  of  the 
amount  of  insulation  on  top  of  the 
autoclave.  A  third  thermocouple 
is  usually  placed  at  the  midpoint 
of  the  tube. 

This  arrangement  is  left  to  cook 
for  several  weeks.  Growth  takes 
place  on  the  seed  in  an  orderly  man¬ 
ner  according  to  the  following 
process:  The  broken  quartz  dis¬ 
solves  rapidly  at  the  very  bottom  of 
the  nutrient  layer,  and  the  hot  alka¬ 
line  solution  soon  is  saturated  with 
silica  at  this  point.  Movement  by 
convection  in  the  liquid  is  suffic¬ 
iently  rapid  to  transport  the  dis- 


FIG.  3 — Cross-Mctton  oi  ilaal  bomb  in 
which  quarts  crystul*  qrowa 


solved  silica  to  all  parts  of  the  con¬ 
tainer  and  maintain  the  solution 
substantially  saturated  at  some 
temperature  between  that  at  the 
bottom  and  at  the  top  of  the 
nutrient  layer.  Therefore  the  solu¬ 
tion  is  supersaturated  at  the 
temperature  in  the  top  of  the  con¬ 
tainer  near  the  seed  crystal.  This 
is  the  basically  impo.'tant  condition 
for  crystal  growth,  and  silica  de¬ 
posits  on  the  quartz  seed. 

Because  of  continuous  motion  in 
the  liquid,  the  growing  surfaces  are 
constantly  bathed  by  fresh  super¬ 
saturated  solution  and  the  partially 
depleted  solution  is  carried  down  to 
the  bottom  where  it  is  again  satur¬ 
ated  at  the  higher  temperature. 
The  process  continues  as  long  as 
nutrient  material  is  available  for 
solution  in  the  bottom  of  the  auto¬ 
clave.  All  of  the  free  space  above 
the  layer  of  nutrient  material  is 
useful  growing  space,  although  the 
crystal  farthest  away  from  the 
nutrient  layer  grows  more  rapidly 
because  it  is  cooler. 

Quartz  crystals  of  the  size  shown 
have  been  grown  in  a  high-pressure 
autoclave  3  inches  in  inside  diam¬ 
eter  and  30  inches  long.  Over  one 
pound  of  quartz  was  added  to  the 
three  seed  plates  in  a  period  of  32 
days.  The  top  crystal  weighs  321 
grams.  The  top  seed  plate  was 
originally  2i  inches  long  by  li 
inches  wide  by  A  inch  thick.  The 
other  two  plates  were  initially  li 
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FIG.  4 — Crou-B«ctlon  ol  lurnoc*  In 
which  bomb  is  kopt  ot  400  C 


inches  square  by  i  inch  thick. 

Much  more  work  is  needed  to 
evaluate  optimum  size  of  nutrient 
material,  degree  of  supersaturation 
and  growth  rates,  as  well  as  influ¬ 
ences  of  impurities  on  growth  rate 
and  stability  of  the  solution.  Be¬ 
cause  tests  require  from  ten  days 
to  several  months  each,  they  are 
time-consuming,  and  interdepend¬ 
ence  of  factors  is  difficult  to  evalu¬ 
ate.  It  is  therefore  not  surprising 
that  few  quantitative  relations  are 
available  thus  far. 

The  accomplished  fact  is  that 
crystals  weighing  up  to  nearly  one 
pound  have  been  produced  in  about 
one  month.  It  appears  reasonably 
possible  to  produce  crystals  weigh¬ 
ing  a  pound  or  more  in  from  two  to 
three  months,  based  on  a  growth 
rate  of  only  0.025  inch  per  day  on 
each  growing  face.  This  is  well 
within  the  limits  of  controlled 
growth  which  have  been  obtained 
experimentally,  and  compares  fav¬ 
orably  with  rates  of  growth  of 
other  useful  piezoelectric  crystals 
now  being  produced  commercially. 
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The  calculation  of  directional 
antenna  patterns  is  often  a 
long  and  tedious  job  and  is  usually 
at  best  a  laborious  exercise  in  trig¬ 
onometry.  The  graphical  calculator 
to  be  described  is  readily  applicable 
to  two-tower  arrays  and  once  the 
antenna  spacing  has  been  estab¬ 
lished  it  is  a  simple  matter  to  ob¬ 
serve  the  change  in  pattern  shape 
with  variations  of  phasing  angle 
and  antenna-current  ratios.  Al¬ 
though  this  graphical  calculator  can 
be  used  in  original  designs  its  ob¬ 
vious  merit  is  evident  when  the 
towers  are  already  installed  but  per¬ 
haps  a  change  in  operating  fre¬ 
quency  is  necessitated. 


The  determination  of  the  shape  of 
a  pattern  is  accomplished  by  the 
addition  of  the  held  vectors  from 
each  of  the  towers  in  an  array. 
Figurp  lA  is  a  graphical  illustration 
of  the  geometry  involved  and  is  used 
to  establish  the  notation  used. 

Development 

Tower  1  is  used  as  a  reference 
while  tower  2  is  considered  to  be 
spaced  at  S  degrees  from  tower  1 
with  a  phase  angle  of  P  degrees. 
Movable  point  Q  is  sufficiently  re¬ 
mote  from  the  array  so  that  the 
lines  from  Q  to  tower  1  and  Q  to 
tower  2  are  considered  as  being 
parallel.  The  angle  9  is  subtended 
between  the  line  of  the  towers  and  a 


line  from  the  movable  point  Q  to 
tower  1.  Thus  for  any  position  of 
point  Q  the  total  phase  displacement 
between  the  field  vectors  of  tower  1 
and  tower  2  is  T  degrees  where 
T  =  P  —  S  cos  0. 

The  resultant  field  at  some  angle 
6  is  determined  by  the  use  of  a 
vector  diagram  as  shown  in  Fig.  IB 
where  and  E,  are  proportional  to 
the  field  of  towers  1  and  2  respec¬ 
tively.  Note  that  as  the  angle  0  is 
varied  the  phase  displacement  angle 
T  changes  and  as  a  result  the  posi¬ 
tion  of  E,  with  reference  to  Et  is 
dependent  on  the  angle  0.  Actually 
the  radius  vector  E,  describes  the 
arc  of  a  circle. 
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Pattern  Calculator  for  A-M  I 


FIG.  1 — talottoDsliip*  used  in  Mttinq  op  lowM  •qnotloni 
with  ■pollal  rnlatiouhipi  ahown  at  (A)  and  Tactor  addition 
in  (B) 


FIG.  2 — Vector  diagram  to  show  how.  U  the  spacing  S  between 
the  antenna  towers  remodiu  iixed.  the  arc  subtended  by  Ci  con 
be  calibroted  in  O 


Graphical  method  utseful  for  original  design  work  on  a  pair  of  a-m  broadcast  antenna 
towers  is  also  particularly  applicable  if  a  new  pattern  or  change  in  frequency  is 
necessary.  Requires  only  dividers  and  transparent  overlay 
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FIG.  3 — Potlanu  con  b*  computed  to  tUde-rule  aecuiacy  uihiq  enlargements  oi  these  colcnlotors.  They  are  gleen  for  antenna 

spocings  ot  90.  13S.  180  and  22S  degrees 


In  Fig.  2  the  following  relation¬ 
ships  become  evident.  When  T  =  P 

—  S  cos  d.  and  when  9  =  0,  T  =  P 

—  S,  also  when  9  =  180,  T  =  P  +  S. 
Thus  the  arc  subtended  by  the 

rotation  of  the  vector  E,  is  (P  -|-  S) 

—  (P  —  S)  =  2S  degrees.  There¬ 
fore  if  the  spacing  S  remains  fixed, 
any  such  arc  whose  circumference  is 
calibrated  in  9  may  be  used  with  any 
combination  of  current  ratio  and 
phasing  angle.  This  calibration  of 
the  circumference  in  9  is  also  ac¬ 
complished  by  solution  of  the  equa¬ 
tion  T  =  P  —  S  cos  9,  where  9  is  the 
variable. 

For  purpose  of  illustration, 
graphical  calculators  have  been  com¬ 


puted  for  spacing  angles  90,  135, 
180  and  225  degrees. 

Example 

In  a  determination  of  the  shape  of 
a  pattern  all  that  is  necessary  is  a 
pair  of  dividers  and  a  transparent 
overlay  sheet.  Suppose,  for  example, 
we  have  the  following  array:  Ei  = 
1.0,  <0;  E,  =  0.5,  <-t-60;  S  =  90 
degrees.  Note  that  the  phasing  an¬ 
gle  minus  the  spacing  angle  is 
equal  to  60  —  90  =  —30  degrees. 

First  a  straight  line  is  drawn  on 
the  transparency  that  is  then  placed 
in  register  on  the  pattern  calculator 
(90  degrees)  so  that  the  line  passes 
through  the  common  point  of  the 


two  vectors  and  through  a  phasing 
—  spacing  angle  of  —30  degrees. 

From  the  common  point  measure 
a  distance  to  the  left  on  the  line  that 
is  proportional  to  Ei.  With  the  com¬ 
mon  point  as  center,  draw  a  circle 
with  a  radius  proportional  to  E,. 
The  resultant  for  any  angle  from 
the  tower  line  is  then  the  sum  of  the 
vectors  £,  and  E„  it  being  recog¬ 
nized  that  the  position  of  Et  at  any 
angle  is  the  intersection  of  the  circle 
described  by  Et  with  the  line  repre¬ 
senting  that  angle  from  the  tower 
line. 

The  resultant  vector  will  be  in  the 
same  units  as  were  used  for  and 

Et. 


Any  crystal  clock  at  CRPL  (like  No.  1)  can  be  used  to 
drive  the  spark  recorder  through  a  frequency-divider  chain 
and  power  omplifier.  The  phasing  control  allows  adjustment 
of  the  starting  point.  A  waxed-paper  chort,  calibrated  in 
0.(X)2-sec  strips,  is  drawn  at  three  inches  a  day  between  the 
lower  knife-edge  and  the  spiral  helix  that  rotates  ten  times 
a  second. 

Any  other  crystal  clock  or  standard  of  frequency  (like  No. 
2)  can  be  compared  with  No.  1.  An  appropriote  low-frequency 
output  from  No.  2  triggers  the  spark  generator.  A  spark  jumps 
between  the  spiral  helix  and  the  nearest  point  on  the  knife- 
edge  through  the  paper,  melting  the  wax  to  produce  a  visible 
dot.  If  the  frequency  of  No.  2  is  the  same  as  that  of  No.  1, 
a  spark  will  occur  eoch  time  the  same  point  of  the  helix  passes. 


The  result  is  a  vertical  line.  Any  difference  in  frequency 
will  result  in  a  slope. 

The  smaller  helix  rotates  once  a  second.  The  point  at 
which  a  spark  jumps  between  it  and  the  calibrated  knife- 
edge  shows  which  0.1 -second  interval  is  being  recorded  on 
the  larger  helix. 

Pattern-forming  circuits  impress  a  circle  of  KM  dots  0.1 
millisecond  apart  on  the  face  of  the  cathode-ray  chronoscope. 
Each  tenth  dot  is  blanked  out  for  ease  in  counting.  The  sig¬ 
nal  from  the  spark  generator  produces  either  a  dot  between 
rhe  markers,  or  it  brightens  an  existing  dot. 

The  chronograph  can  be  read  to  within  0.5  milisecond 
and  the  chronoscope  to  within  0.02  millisecond 


Compaiing  Outputs  from 


Interconiparison  of  crystal  clocks  by  means  of  an  improved  spark  chronograph,  or  by 
cathode-rav  chronoscope,  to  —  0.5  millisecond  and  —  0.02  millisecond  respectively.  Me¬ 
chanical  and  electronic  equipment  described  has  other  industrial  uses  and  has  been  mod¬ 
ified  to  standardize  chronometers  and  clocks 


Typical  pattern  display  on  cathode-roy 
chronoscope  tube.  Small  dots  are  0.1 
mlUlsecond  opart,  with  oeery  tenth  dot 
blanked  out  to  facilitate  counting  dots 
clockwise  from  sero  to  enlarged  dot 
representing  time  difference 


WHEN  THE  National  Bureau  of 
Standards  decided  to  improve 
its  equipment  for  intercomparison 
of  crystal  clocks,  it  was  found  that 
the  spark  chronograph  technique, 
installed  in  1939,  was  still  the  most 
practicable.  The  spark-chronograph 
is  a  device  that  uses  a  spark  to 
leave  a  time-mark  on  a  special  type 
of  paper — as  in  certain  kinds  of 
facsimile  receiving  equipment.  In¬ 
creased  resolution  in  new  equip¬ 
ment  described  here  results  from 
improvements  in  pulse-shaping  and 
spark-generating  circuits.  It  is 
now  possible  to  record  time  differ¬ 
ences  to  a  precision  of  ±0.5  milli¬ 
second.  A  new  cathode-ray  chrono¬ 
scope  visually  shows  up  day-to-day 


changes  to  better  than  ±0.05  milli¬ 
second. 

The  equipment  shown  in  simpli¬ 
fied  form  in  the  box  records  the 
change  in  time  kept  by  a  number  of 
clocks  in  terms  of  a  very  stable 
reference  clock  used  to  control  the 
chronograph  itself. 

In  the  instrument  described,  a 
slope  to  the  right  on  the  chart  indi¬ 
cates  that  the  clock  supplying 
the  high-voltage  pulses  is  run¬ 
ning  fast.  A  line  slope  to  the 
left  indicates  that  the  clock  is  run¬ 
ning  slow.  The  difference  in  rates 
may  be  evaluated  by  measuring  the 
amount  of  displacement  over  a 
given  period.  If  the  spark-generat¬ 
ing  equipment  is  switched  in  turn 
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to  each  of  several  clocks,  the  chron¬ 
ograph  provides  a  convenient 
method  of  intercomparing  and  re¬ 
cording  their  operation. 

The  complete  chronograph  instal¬ 
lation  illustrated  also  includes  two 
crystal  clocks,  with  the  exception  of 
the  100-kc  oscillators  that  are  lo¬ 
cated  in  separate  temperature-con¬ 
trolled  compartments.  The  rack  at 
the  left  contains  all  of  the  equip¬ 
ment  essential  to  the  chronograph 
operation.  The  right-hand  rack 
contains  duplicate  dividing  circuits 
controlled  by  a  different  oscillator. 
This  equipment  constitutes  a  sep¬ 
arate  crystal  clock  that  may  be  con¬ 
nected  to  drive  the  chronograph  in 
case  of  failure  of  the  normal  source. 


Construction  details  of  the 
chronograph  are  shown  in  Fig.  1. 
The  most  difficult  task  was  winding 
and  shaping  the  raised  spirals  on 
the  two  drums.  It  was  decided  that 
drums  of  insulating  material  with 
stretched  wire  spirals  would  not  be 
suitable  for  continuous  operation 
as  the  drums  might  chip,  crack,  or 
warp.  Taut  wire  spirals  on  any 
type  of  drum  might  be  subject  to 
displacement  or  breakage  and  on 
a  metal  drum  might  not  be  high 
enough  to  ensure  the  sparks  jump¬ 
ing  to  the  spiral  instead  of  to  the 
drum.  Therefore  the  drums  were 
made  of  stainless  steel  cylinders 
pressed  onto  steel  hubs,  with  a 
single-turn  groove  cut  in  each  i  in. 


wide  and  *  in.  deep.  A  steel  spline  ' 
previously  sharpened  to  approxi¬ 
mately  the  desired  shape  was 
formed  and  soldered  into  each 
groove,  and  then  the  final  shaping 
and  grinding  was  done. 

The  rotor  of  the  synchronous 
motor  is  connected  to  drive  the 
larger  drum  at  the  same  speed.  A 
gear  train  is  used  to  drive  the 
smaller  drum  at  one-tenth  the 
speed  of  the  larger  drum.  Beneath 
the  smaller  drum  is  a  knife-edge 
divided  into  ten  equal  parts,  which 
is  useful  when  reading  seconds 
pulses.  As  the  large  drum  rotates 
ten  times  per  second,  it  does  not 
indicate  on  which  revolution  the 
spark  is  occurring.  By  throwing 
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FIG.  1 — Ramodeled  chart  recordar  ioi  uM  at  a  tpatk  chionoqroph.  Special  waxed  record- 
Inq  popet  hoe  been  removed  to  show  detaUt 


Rear  view  oi  ipark  qenerolor  with 
shield  covers  removed 


the  switch  blade  (left)  to  the  up 
position,  the  high-voltage  pulse  is 
transferred  to  the  numbered  knife- 
edge  and  the  spark  jumps  to  the 
nearest  point  of  the  helix  on  the 
small  drum,  giving  a  visual  indica¬ 
tion  of  the  proper  tenth  of  a  second. 
The  two  drums  are  so  geared  and 
synchronized  that  the  distance  be¬ 
tween  two  scribed  lines  on  the  num¬ 
bered  knife-edge  corresponds  ex¬ 
actly  to  one  complete  revolution  by 
the  larger  drum.  No  means  of  re¬ 
cording  this  indication  is  provided 
because  it  is  only  necessary  to  make 
such  a  check  when  starting  or  re¬ 
setting  a  clock.  The  incremental 
changes  from  day  to  day  are  so 
small  that  they  may  be  read  directly 
on  the  chart  record. 

One  diiliculty  encountered  with 
the  smaller  drum  is  worthy  of  note. 
As  originally  constructed,  both  the 
knife-edge  and  the  helix  were 
ground  to  sharp  edges.  However, 
when  the  instrument  was  tested  it 
was  impossible  to  get  a  reliable 
spark  with  the  voltages  available. 
Flattening  the  edges  slightly  and 
thus  increasing  the  area  eliminated 
any  further  difficulty. 

The  large  drum  caused  no  trouble 
because  the  edges  are  rounded 
slightly  so  that  the  paper  will  pass 
freely  between  the  electrodes  and 


FIG.  2 — Nonnal  lacotd  (A)  shows  that 
signals  oi*  iostor  than  roisrsncs;  at  (B) 
is  rscord  ot  SO-cps  signols.  and  (C) 
shows  100-cps  signols.  Choit  width  rop- 
rsssnts  0.1-sscond  Urns  diiisrsncs 

the  presence  of  the  chart  paper 
aids  the  discharge. 

The  knife-edge  beneath  the  large 
drum  (not  visible  in  the  photo¬ 
graph)  is  mounted  on  ceramic  spac¬ 
ers,  directly  behind  the  paper  drive 
roll.  The  spacers  are  fastened  to 
the  frame  supporting  the  paper- 
drive  mechanism  and  screw  adjust¬ 
ments  are  provided  to  shift  the 
whole  assembly  and  thus  adjust  the 
gap. 

The  paper  drive  was  taken  from 


a  commercial  recording  milliam- 
meter.  The  only  changes  required 
were  special  gears  to  reduce  the 
paper  speed  to  three  inches  a  day 
and  a  reduction  of  the  tension  on 
the  spring-driven  takeup  reel  to 
prevent  tearing  of  the  waxed  paper, 
which  seems  to  be  a  bit  weaker 
than  the  conventional  recording 
paper. 

The  large  drum  is  directly  driven 
at  ten  revolutions  a  second,  hence 
one  sweep  of  the  helix  covers  a  time 
interval  of  0.1  second.  The  length 
of  the  drum  is  five  inches  and  the 
paper  is  the  same  width,  thus  0.001 
second  is  represented  by  0.05  inch 
across  the  paper  chart.  The  chart 
is  ruled  with  ten  lines  to  the  inch 
so  that  it  is  easy  to  interpolate  to 
the  nearest  millisecond.  A  sample 
of  the  normal  record  obtained  over 
a  twenty-seven-hour  interval  is 
shown  in  Fig.  2.  The  distance  be¬ 
tween  two  vertical  ruled  lines  repre¬ 
sents  two  milliseconds  time  differ¬ 
ence.  At  the  time  the  record  was 
taken  all  of  the  local  crystal  clocks 
were  running  faster  than  the  one 
controlling  the  chronograph  drum, 
as  indicated  by  the  slope  of  all  the 
records  up  and  to  the  right.  Lines 
1,  2  and  4  were  made  by  10-cps 
pulses,  while  3  and  5  were  made  by 
seconds  pulses.  Record  3  was  made 
by  the  radio  signal  from  station 
WWV.  The  fact  that  it  runs 
vertically  up  the  chart  shows  that 
the  clock  controlling  the  chrono¬ 
graph  drum  is  very  closely  syn¬ 
chronized  with  that  generating  the 
pulses  transmitted  by  WWV. 

The  records  made  by  the  10-cps 
pulses  are  much  darker  than  those 
made  by  the  seconds  pulses  because 
more  sparks  occur  during  the  time 
the  signal  is  applied  to  the  chrono¬ 
graph,  thus  melting  more  of  the 
wax.  As  generally  used,  each  clock 
is  connected  in  turn  to  the  spark 
generator  input  every  fifteen 
minutes  by  a  motor-driven  switch¬ 
ing  arrangement  mounted  directly 
below  the  chronograph.  Each  sig¬ 
nal  is  applied  for  only  a  few  seconds 
so  that  there  is  a  considerable 
period  when  no  signal  is  applied. 
Pushbuttons  are  provided  for  each 
clock  so  that  a  signal  may  be  ap¬ 
plied  manually,  during  the  period 
of  no  automatic  signal,  to  indentify 


FIG.  3 — Schamatic  oi  tho  chronograph  power  ampUiier.  with  phosing^ontrol  Mlsyn 
in  upper  center 
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each  record  without  recourse  to  a 
coding  system.  The  pushbuttons 
also  make  it  possible  to  take  daily 
readings  rapidly  without  waiting 
for  the  automatic  switch  to  bring 
each  signal  onto  the  record. 

Power  Amplifier 

Figure  3  is  a  circuit  diagram  of 
the  power-amplifier  unit.  The  60- 
cps  input  comes  from  the  clock  fre¬ 
quency-divider  chain.  Tube  F,  is 
an  amplifier  at  60-cps  to  drive  the 
continuous  phase  shifter,  which  is 
a  three-phase  selsyn.  The  output 
of  F,  is  first  fed  to  a  fixed  phase- 
shifting  network  to  give  three  volt¬ 
ages  approximately  120  degrees 
apart  that  are  applied  to  the  stator 
of  the  selsyn.  The  output  is  taken 
from  the  single-phase  rotor  and  by 
varying  the  position  of  the  rotor 
the  output  voltage  may  be  shifted 
through  any  desired  angle  relative 
to  the  input  voltage. 

The  output  of  the  phase  shifter 
feeds  directly  into  the  3-to-l  divider 
stage,  F^  This  divider  is  a  frac¬ 
tional-frequency  generator*  used 
because  it  has  no  free-running  fre¬ 
quency.  Therefore,  if  the  input 
fails,  the  chronograph  will  stop  to 
avoid  giving  false  readings.  The 
20-cps  output  of  F,  is  fed  to  a  cop¬ 
per-oxide  bridge  rectifier  frequency 
doubler  (CR,)  and  the  40-cps  com¬ 
ponent  is  refiexed  through  F,  to 
increase  the  level.  Then  it  is  mixed 
with  the  60-cps  input  signal  in  a 
copper-oxide  ring  modulator  (CR,) 
and  the  20-cps  difference  frequency 
provides  the  desired  output. 

This  divider  is  not  self-starting. 
A  pushbutton  and  pulsing  circuit 
are  provided  in  the  cathode  lead  of 
F.  to  initiate  frequency  division 
after  the  input  signal  has  been 
applied.  The  20-cps  output  of  F,  is 
also  fed  through  a  gain  control  to 
the  grid  of  F.,  which  is  a  voltage 
amplifier  feeding  F..  This  is  the 
driver  for  the  push-pull  output 
stage,  which  provides  from  5  to  7 
watts  of  20-ops  power  to  the  motor. 
The  most  suitable  coupling  was  ob¬ 
tained  with  an  ordinary  power 
transformer  to  give  the  required 
30-volt  output.  All  tubes  except  F, 
are  operated  with  fixed  bias  ob¬ 
tained  from  the  19-voIt  filament 
supply. 


The  spark  generating  equipment 
consists  of  the  grounded  helix  and 
the  insulated  knife-edge  in  shunt 
with  an  inductor  in  the  plate  cir¬ 
cuit  of  a  6BG6G  high-voltage  beam- 
power  amplifier  Ft,  as  shown  in 
Fig.  4.  When  a  pulse  comes  along 
it  suddenly  biases  the  tube  to  cut¬ 
off,  causing  the  field  around  the  coil 
to  decay  rapidly.  The  high  voltage 
generated  causes  a  spark  to  jump 
between  the  knife-edge  and  the 
helix.  To  get  a  reliable  spark  and 
avoid  scattering  of  the  record  the 
pulse  applied  to  the  grid  of  the 
66G6G  tube  must  be  sharp  and  of 
fairly  high  amplitude.  Such  a  sig¬ 
nal  is  not  usually  obtainable  from 
the  output  of  the  crystal  clocks,  so 
suitable  pulse-shaping  circuits  must 
be  provided. 

Pulse  Problems 

Another  requirement  of  the 
pulse-shaping  circuit  is  that  it  pro¬ 
vide  the  desired  pulse  at  the  grid 
of  F»  for  different  types  of  in¬ 
put  signals.  For  example,  the  clocks 
pictured  generate  seconds  pulses  of 
the  type  broadcast  by  radio  station 
WWV;  that  is,  five  cycles  of  1,000- 
cps  frequency  repeated  once  each 
second.  Other  clocks  give  sharp, 
differentiated  output  pulses  at  the 
t^te  of  ten  pulses  per  second. 

Since  it  has  been  the  custqp  on 
the  broadcasts  from  WWV  to  have 
the  first  half-cycle  of  the  five-cycle 
pulse  modulate  upward  in  a  positive 
direction,  all  of  the  clock  outputs 
have  been  polarized  the  same  way, 
and  it  is  necessary  to  maintain  and 
sharpen  only  the  leading  edge  of 
the  pulse.  The  clock  output  is  ap¬ 


plied  directly  to  the  grid  of  F>, 
which  is  biased  just  below  cutoff  by 
a  resistor  from  the  plate  supply  to 
the  cathode.  When  a  signal  arrives, 
the  negative  portion  is  clipped  off 
entirely  and  only  the  positive  por¬ 
tion  is  transferred  to  the  plate  cir¬ 
cuit  as  an  amplified  pulse  of  nega¬ 
tive  polarity. 

As  it  is  desired  to  record  only  the 
beginning  of  each  complete  pulse, 
some  means  must  be  provided  to 
prevent  getting  a  spark  from  each 
succeeding  positive  half-cycle  of 
the  five-cycle  seconds  pulse.  For 
this  purpose  an  integrating  circuit 
is  placed  in  the  grid  circuit  of  F, 
having  a  time  constant  of  approxi¬ 
mately  0.01  second,  which  is  suffic¬ 
ient  to  prevent  the  grid  of  Ft  re¬ 
turning  to  zero  voltage  between 
these  pulses,  but  is  also  short 
enough  to  avoid  any  adverse  effect 
on  the  10-cps  pulses.  Tube  Ft  is 
also  biased  by  means  of  a  resistor 
from  plate  supply  to  cathode,  but 
only  to  about  two  volts  above  cutoff. 
The  output  of  Fj  passes  the  inte¬ 
grating  network  and  becomes  a 
negative  pulse  with  a  sawtooth  top, 
driving  Ft  beyond  cutoff  and  hold¬ 
ing  it  there  until  the  pulse  ends, 
thus  clipping  the  sawtooth  top  and 
giving  a  pulse  in  the  plate  circuit 
closely  approximating  a  square 
wave.  This  pulse  could  be  made 
sharp  enough  to  trigger  the  spark 
tube  but  it  is  of  the  wrong  polarity 
and  has  insufficient  amplitude. 
Therefore,  it  is  fed  through  a  dif¬ 
ferentiating  network  to  the  grid  of 
Vt,  which  is  also  biased  slightly  be¬ 
low  cutoff  to  clip  the  negative  peak 
generated  in  the  differentiating  cir- 


ELECTRONICS  — 4pnf,  1951 


105 


cuit.  The  output  of  V,  is  a  nega¬ 
tive  pulse  having  a  peak  amplitude 
of  about  130  volts,  a  sharp  leading 
edge,  short  duration  and  very  little 
positive  overshoot.  This  pulse  is 
coupled  to  the  grid  of  tube  V,  and 
develops  a  satisfactory  spark  for 
recording.  The  voltage  applied  to 
the  spark  gap  may  be  varied  by  ad¬ 
justing  the  6,000-ohm  resistor  in 
the  cathode  of  Vt,  changing  the  cur¬ 
rent  through  the  coil,  and  thereby 
changing  the  voltage  induced  when 
the  current  is  cut  off.  For  a  cur¬ 
rent  of  10  milliamperes  the  voltage 
obtained  is  approximately  6,000 
volts. 

When  the  covers  of  the  spark¬ 
generating  unit  illustrated  are  in 
place,  all  of  the  high-voltage  cir¬ 
cuits  are  completely  shielded,  thus 
reducing  the  radiation  to  radio¬ 
frequency  equipment  being  used  in 
the  same  laboratory. 

Performance 

The  pulse-shaping  circuit  makes 
the  chronograph  versatile  for  re¬ 
cording  signals  other  than  those  al¬ 
ready  mentioned.  Tests  with  sine- 
wave  input  show  that  the  circuit 
will  operate  between  10  and  400- 
cps  with  less  than  ten  volts  rms  ap¬ 
plied,  and  over  a  much  wider  range 
with  greater  input  amplitude. 
Samples  of  the  record  obtained 
with  60-cps  and  100-cps  sine-wave 
signals  are  shown  in  Fig.  2B  and 
2C. 

There  are  other  possible  uses  for 
the  chronograph  such  as  checking 
the  stability  of  oscillators  and  di¬ 


viders,  or  rating  clocks  and  chro¬ 
nometers  over  fairly  long  periods 
of  time  by  recording  the  drift  rela¬ 
tive  to  the  primary  standard  of 
frequency.  As  a  simple  test,  a 
crystal  cartridge  was  used  to  pick 
up  the  ticks  of  several  pocket  and 
wrist  watches.  The  signal  was 
amplified  and  applied  to  the  chron¬ 
ograph.  Most  of  the  watches 
showed  drift  rates  of  ±20  to  30 
milliseconds  per  minute  but  could 
be  adjusted  easily  to  ±5  millisec¬ 
onds  per  minute.  An  instrument 
quite  similar  in  principle  is  widely 
used  by  watchmakers  for  rapid  ad¬ 
justment  of  watches  and  clocks. 

There  was  some  uncertainty 
whether  running  the  motor  with 
20-cps  frequency  would  cause  ex¬ 
cessive  hunting  of  the  drum.  How¬ 
ever,  tests  have  shown  that  the 
hunting  is  well  within  allowable 
limits  for  this  application.  One 
such  test  made  use  of  a  cathode-ray 
interpolation  device,  shown  to  the 
right  of  the  chronograph  in  the 
rack  illustration  and  described  be¬ 
low.  It  permits  reading  time  differ¬ 
ences  accurately  to  0.1  millisecond 
and  estimating  to  0.02  millisecond 
by  visual  means.  From  a  secondary 
winding  on  the  spark  generating 
coil  a  signal  is  obtained  at  much 
lower  voltage  and  fed  to  the  inter¬ 
polation  device.  As  one  observer 
watches  the  oscilloscope  and  notes 
that  the  pulses  are  consistent  with¬ 
in  ±0.02  millisecond  while  another 
watches  the  spark  on  the  chrono¬ 
graph,  it  can  be  determined  that 
the  scattering  is  approximately 


FIG.  S — Pattarn-iorming  circuiU  in  the  chronoecope  use  the  loma  lime  etondard  that 
drieee  the  chronograph 


±0.25  millisecond.  This  observa¬ 
tion  means  that  the  chronograph 
could  be  read  to  the  nearest  0.25 
millisecond  were  it  not  for  inaccur¬ 
acies  due  to  the  paper.  The  only 
scale  is  that  ruled  on  the  paper,  and 
any  shifting  on  the  drive  sprockets 
or  shrinking  or  stretching  due  to 
changing  temperature  or  humidity 
introduces  an  additional  uncer¬ 
tainty  of  perhaps  ±0.25  milli¬ 
second,  so  that  the  record  may  be 
relied  upon  only  to  ±0.5  milli¬ 
second. 

The  Chronoscope 

To  increase  resolution  a  chrono¬ 
scope  can  be  used  to  supplement  the 
chronograph.  Output  from  a  crys¬ 
tal  clock  and  frequency  divider  is 
used  to  produce  a  circular  sweep 
with  fixed  marker  dots  on  the 
screen  of  a  cathode-ray  oscilloscope. 
A  pulse  from  another  crystal 
clock  produces  a  bright  spot  on  the 
sweep.  By  observing  the  position 
of  this  spot  in  relation  to  the 
marker  dots  it  is  possible  to  meas¬ 
ure  relative  time  changes  within  a 
very  small  fraction  of  the  interval 
required  for  one  circular  sweep. 

By  choosing  appropriate  frequen¬ 
cies  for  the  time  base  and  marker 
dots,  a  wide  range  of  time  intervals 
may  be  covered,  or  a  cascade  sys¬ 
tem  may  be  built  to  read  coarse  in¬ 
tervals  in  the  order  of  0.1  to  0.01 
second  on  the  first  cathode-ray  tube 
and  vernier  readings  down  to  the 
microsecond  range  on  the  following 
tubes.  This  discussion  will  be  con¬ 
fined  to  the  instrument  as  used  in 
conjunction  with  the  spark  chrono¬ 
graph. 

Because  the  time-base  and 
marker  frequencies  are  obtained 
from  the  same  frequency  dividers 
the  chronograph  and  chronoscope 
are  locked  in  time  phase  as  are  the 
minute  and  sweep-second  hands  of 
a  conventional  clock  mechanism. 
The  circular  sweep  is  obtained  by 
applying  100-cps  voltages  in  phase 
quadrature  to  the  deflection  plates 
of  the  cathode-ray  tube.  A  360-de¬ 
gree  sweep  is  thereby  accomplished 
in  0.01  second.  The  grid  of  the 
cathode-ray  tube  is  biased  below 
cutoff  so  that  no  trace  appears  on 
the  face  of  the  tube  except  when  a 
positive  pulse  is  applied  with 
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sufScient  amplitude  to  let  the  tube 
conduct.  A  10-kc  signal  applied  to 
the  grid  produces  a  circle  composed 
of  100  dots,  each  0.1  millisecond 
apart. 

This  scale  would  be  exceedingly 
difilcult  to  read  if  no  reference 
points  were  provided,  so  a  1-kc  sine 
wave  is  shaped  to  give  negative 
pulses  just  wide  enough  to  blank 
out  every  tenth  one  of  the  10-kc 
dots.  The  pattern  resulting  on  the 
face  of  the  tube  is  illustrated. 
There  are  ten  groups  of  nine  dots 
with  each  group  separated  by  the 
space  of  the  tenth  dot.  By  so 
grouping  the  dots  it  is  easy  to  eval¬ 
uate  quickly  the  position  of  the  sig¬ 
nal.  The  numbers  surrounding  the 
cathode-ray  tube  correspond  to 
millisecond  readings  on  the  chrono¬ 
graph.  Therefore,  from  day  to 
day  the  change  in  relative  time  as 
kept  by  two  clocks  may  be  measured 
within  0.5  millisecond  by  the 
change  in  displacement  on  the 
chronograph  chart,  and  within 
±0.02  millisecond  on  the  chrono- 
scope. 

The  signal  to  be  measured  is  fed 
to  the  chronoscope  as  a  positive 
pulse  with  about  three  times  the 
amplitude  of  the  marker  pulses.  If 
the  spark  occurs  while  the  cathode- 
ray  tube  is  nonconducting,  even 
with  the  maximum  negative  volt¬ 
age  due  to  the  marker  signals,  the 
tube  will  be  driven  to  conduction 
and  the  signal  will  appear  between 
the  marker  dots.  Should  the  spark 
occur  while  the  tube  is  conducting, 
the  added  positive  voltage  on  the 
grid  will  cause  enlargement  of  the 
dot  on  the  face  of  the  tube  as 
shown. 

Figure  5  shows  a  schematic  dia¬ 
gram  of  the  circuits  used  to  obtain 
the  circular  sweep  and  to  shape  and 
mix  the  signals  applied  to  the  in¬ 
tensity  grid.  An  oscilloscope  trace 
(Fig.  6)  of  the  voltage  applied  to 
the  grid  shows  the  nine  cycles  of 
10-kc  signal  at  high  amplitude 
while  the  tenth  cycle  is  much  re¬ 
duced.  A  time-signal  pulse  is  also 
shown  to  the  right  but  at  much 
lower  intensity  since  its  repetition 
rate  is  only  ten  pulses  per  second. 

It  has  been  determined  that  the 
instrument  described,  using  a 
three-inch  cathode-ray  tube,  may  be 


read  within  ±0.02  millisecond. 
Should  greater  resolution  be  re¬ 
quired,  it  can  be  obtained  by  using 
a  larger  cathode-ray  tube  to  in¬ 
crease  the  span  between  adjacent 
markers  and  facilitate  interpola¬ 
tion.  For  greater  accuracy,  100-kc 
markers  could  be  added.  Another 
possibility  is  to  use  a  second  com¬ 
plete  chronoscope,  starting  with 
either  a  1-kc  or  10-kc  time  base  and 
100-kc  or  1-mc  markers  to  permit 
higher  resolution. 

Operating  Limits 

To  investigate  the  possible  effects 
of  windage  or  of  pressure  varia¬ 
tions  on  the  chronograph  the  com¬ 
plete  unit  was  set  up  in  a  low- 
pressure  chamber  and  the  pressure 
was  reduced  to  about  one-third  of 
atmospheric  while  watching  the 
spark  through  an  observation 
window.  At  reduced  pressure  the 
spark  appeared  to  be  a  bit  weaker 
but  there  was  no  noticeable  shift 
in  reading.  After  returning  to 
atmospheric  pressure  the  record 
was  examined  and  it  was  found 
that  at  reduced  pressure  the  scat¬ 
tering  was  only  slightly  greater 
than  the  normal  ±0.25  millisecond. 

The  chronograph  is  somewhat 
sensitive  to  variations  in  voltage  to 
the  driving  motor,  which  appar¬ 
ently  cause  the  rotor  to  lock  in  more 
or  less  tightly  and  thus  cause  a 
shift  in  the  spark.  However,  this 
effect  causes  no  difficulty  in  normal 
operation.  Once  the  amplifier  out¬ 
put  is  adjusted  it  remains  essent¬ 
ially  constant  unless  the  d-c  supply 
voltages  vary.  For  a  10-percent 
change  in  d-c  plate  voltage  the 
chronograph  reading  will  change  by 
about  one  millisecond. 

Under  normal  operating  condi¬ 
tions  very  little  maintenance  is  re¬ 
quired.  All  components  are  run 
considerably  below  rating  and  no 
electrolytic  capacitors  are  used, 
even  for  the  lOO-^f  types  in  the 
power  amplifier.  During  the  year 
that  the  new  instrument  has  been 
in  operation  it  has  been  stopped 
only  for  quarterly  cleaning,  inspec¬ 
tion  and  oiling.  It  would  be  pos¬ 
sible  to  run  for  longer  periods  ex¬ 
cept  for  the  coating  of  wax  that 
condenses  on  the  drum  and  other 
metallic  parts  within  the  chrono- 
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FIG.  6 — OacUloaeop*  Irac*  ei  Toliog*  op- 
pUad  to  grid  oi  tho  chionoicopo.  Erory 
tonth  WOT*  U  attonuoted.  A  10-ppa 
time  lignol  is  at  right 

graph  case.  This  coating  must  be 
removed  before  it  becomes  thick 
enough  to  cause  trouble. 

Several  other  types  of  recording 
paper  wen;  considered  to  eliminate 
the  wax  vapor,  but  none  gave  as 
legible  a  record  of  the  spark  dis¬ 
charge.  Contact  printing  of  any 
kind  was  not  permissible.  Because 
it  is  desirable  to  stop  the  chrono¬ 
graph  at  intervals  for  inspection 
and  lubrication,  it  was  felt  that 
the  wax  removal  would  not  impose 
any  serious  limitation.  These  stop¬ 
pages  are  of  short  duration,  a  few 
minutes  at  most,  and  the  phase 
shifter  permits  resetting  to  exactly 
the  same  reading  so  that  continuity 
of  record  can  be  maintained. 

The  authors  wish  to  thank  V.  W. 
Loving  of  the  Bureau’s  Instrument 
Shop  for  his  assistance  with  many 
of  the  details  of  mechanical  design 
as  well  as  for  the  excellent  con¬ 
struction  of  the  instrument,  and 
Alan  Horton  for  the  careful  wiring 
of  electrical  circuits. 
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Military  Requirements 

Conversion  to  all-out  war  production  would,  at  present,  find  the  electronics  industry  fac¬ 
ing  a  serious  shortage  of  suhminiature  tubes.  Current  production  would  he  inadequate. 
Plans  for  expansion  are  already  under  way.  Even  these  may  have  to  he  stepped  up 


Experts  agree  that  any  future 
war  will  be  an  electronic  war. 
The  electronics  industry  is,  in  gen¬ 
eral,  well  equipped  to  meet  such  an 
emergency.  In  most  branches 
manufacturing  capacity  is  ade¬ 
quate,  and  materials  needed  for 
essential  work  are  obtainable. 

One  important  exception  lies  in 
the  shortage  of  subminiature  tubes 
that  would  accompany  total  mo¬ 
bilization  for  war.  The  subminia¬ 
ture  tube  business  may  be  com¬ 
pared  to  the  munitions  business 
— it  rises  abruptly  at  the  outbreak 
of  war  and  drops  even  more 
abruptly  when  the  war  ends.  ' 

Applications 

By  far  the  biggest  use  of  sub¬ 
miniatures  in  the  last  war  was  in 
proximity  fuzes.  Since  four  or  five 
tubes  were  expended  w;th  every 
fuze  fired,  the  demand  was  enor¬ 
mous.  The  services  have  learned  to 
depend  on  proximity-fuze  pro¬ 
jectiles,  and  they  are  expected  to 
employ  them  generously  in  any 
future  war. 

The  proximity  fuze  employs  fila¬ 
mentary  tubes.  There  are  also 
many  “expendable”  applications  for 
heater-cathode  types.  Every  guided 
missile  accounts  for  a  large  num¬ 
ber,  and  sonobuoys  and  similar  de¬ 
tection  devices  account  for  a  hand¬ 
ful  of  subminiatures  that  serve  a 
useful  purpose  and  are  then 
abandoned. 

Adding  to  the  requirements  are 
the  ever-increasing  miniaturiza- 
tions  of  standard  and  special  com¬ 
munication  equipment  to  improve 
mobility  and  versatility.  Subminia¬ 
ture  tubes  are,  of  course,  specified 
and  used.  It  has  been  estimated 
that  these  nonexpendable  items 
alone  will  account  for  100,000,000 
subminiatures  in  a  war  year.  This 
figure,  combined  with  the  tremen¬ 
dous  requirements  for  guided  mis- 
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siles  and  proximity-fuze  projectiles, 
indicates  the  future  of  the  business 
in  the  event  of  war. 

The  most  obvious  advantages  of 
subminiature  tubes  in  military 
equipment  are  space,  weight  and 
materials  conservation.  Other  ad¬ 
vantages  of  subminiatures  include 
(1)  low  drain  on  power-supply 
equipment,  (2)  the  possibility  of 
soldering  tubes  into  circuits,  thus 
eliminating  space  and  weight  usu¬ 
ally  contributed  by  sockets,  (3) 
adaptability  to  unit  and  packaged 
design  and  construction,  (4)  high 
resistance  to  shock — both  thermal 
and  mechanical,  and  (5)  smaller 
physical  dimensions  with  resulting 
improvement  in  high-frequency 
operation. 

Most  subminiature  tubes  have 
lower  dissipation  ratings  than  cor¬ 
responding  types  in  the  miniature 
(T-5i)  and  GT  (T-S)  sizes.  Their 
dissipation  areas  are  smaller.  This 
fact  is  responsible  for  much  re¬ 
search  into  ways  and  means  for 
operating  circuits  at  low  power 
levels,  and  in  constructing  equip¬ 
ment  with  facilities  for  radiating 
and  dissipating  excess  heat  in  order 
to  allow  the  subminiatures  to  be 
operated  within  their  prescribed 
temperature  limits.  Subminiatures 
have  recently  become  available  with 
500-hour  life  when  operated  at  250 
C,  thus  offering  some  relaxation  of 
the  previous  temperature  bugaboo. 

Sockets  are  available  for  most 
subminiature  types,  for  applica¬ 
tions  where  plug-in  construction  is 
desired.  The  high  shock  resistance 
exhibited  by  subminiatures  lies  in 
the  fact  that  vulnerability  to  me¬ 
chanical  influences  is  roughly  pro¬ 
portional  to  the  cube  of  the  dimen¬ 
sions  of  the  object.  Thus  the  smaller 


dimensions  are  desirable. 

When  the  idea  of  the  proximity 
fuze  was  first  conceived,  there  were 
no  tubes  on  hand  that  would  fill  the 
requirements  of  size  and  rugged¬ 
ness.  Picking  small  size  as  the  main 
requirement,  engineers  launched  a 
series  of  tests  with  standard  sub¬ 
miniature  tubes  in  projectiles  with 
reduced  charges.  These  shells  were 
fired  and  the  projectiles  later  re¬ 
covered.  The  tubes  were  then  stud¬ 
ied  for  failing  parts,  and  those 
parts  were  strengthened,  and  the 
improved  versions  were  again  fired, 
but  this  time  with  a  slightly  greater 
propelling  charge.  This  process 
progressed  until  a  set  of  tubes  was 
developed  that  would  withstand  full 
charge  and  operate  properly  when 
the  projectile  reached  the  vicinity 
of  the  target.  From  the  data  col¬ 
lected  in  these  experiments,  a  set 
of  specifications  was  written  that 
led  to  the  line  of  tubes  finally  used 
in  proximity  fuzes.  The  amazing 
record  achieved  by  these  weapons 
verifies  the  success  of  the  cut-and- 
try  tube  development  program. 

Improved  Characteristics 

Thus  subminiatures  have, 
through  extensive  research  and  de¬ 
velopment  projects  over  the  past 
ten  years,  evolved  from  an  almost 
novelty-like  position  in  the  elec¬ 
tronics  industry  to  an  essential 
position  of  great  importance.  To¬ 
day  subminiatures  are  commer¬ 
cially  available  that  will  withstand 
450  G  mechanical  shock,  have  long¬ 
life  reliability  ratings  of  5,000 
hours,  pass  fatigue  tests  at  2.5  G 
for  96  hours,  and  can  be  operated 
at  high  altitudes  and  temperatures. 

There  are  now  well  over  500  dif¬ 
ferent  types  of  subminiature  tubes, 
many  of  which  were  never  actually 
placed  in  production.  Large  quan¬ 
tities  of  information  have  been  col¬ 
lected  concerning  operation  of  these 
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tubes  under  widely  diversified  oper¬ 
ating  conditions,  but  the  data  are 
still  insufficient  for  many  users. 
For  instance,  the  tube  that  will 
withstand  the  tremendous  shocK 
of  beintr  fired  from  a  gun  will  not 
necessarily  stand  up  under  a  pro¬ 
longed  period  of  vibration  that 
might  be  found  in  a  guided  missile. 

DiUerent  Types 

The  subminiature  tube  industry 
is,  at  present,  confronted  with  a 
controversy  over  physical  construc¬ 
tion.  There  are  those  who  favor 
the  round-bulb  button-socket  ver¬ 
sions,  and  there  are  those  who  favor 
the  flat-press  tubes.  In  the  button 
type,  the  tube  leads  are  brought 
out  in  a  circle  around  the  round 
base  of  the  tube,  whereas  in  the  flat 
configuration  the  leads  are  brought 
out  in  line  across  the  tube.  Both 
types  offer  advantages,  to  some  ex¬ 
tent  dependent  upon  application. 

In  the  flat-press  plants,  the 
header  is  sealed  by  a  pair  of  jaws, 
much  in  the  same  way  that  electric 
light  bulbs  are  sealed.  The  round, 
or  button,  bases  are  fabricated  on 
machines  similar  to  those  used  in 
conventional  miniature  tube  manu¬ 
facture. 

The  round  button  base  offers  a 
degree  of  added  mechanical  rigidity 
by  virtue  of  more-than-one-plane 
suspension.  The  flat-press  tubes  are 
longer,  but  they  are  considerably 
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narrower  in  one  radial  direction  be¬ 
cause  of  their  flat  shape. 

The  straight-line  placement  of 
tube  leads  on  the  flat-press  type 
limits  the  number  of  leads  avail¬ 
able  to  six  or  seven,  while  most 
round  types  offer  eight  lerds  in  a 
standard  circular  configuration,  so 
that  only  a  relatively  few  socket 
diagrams  need  be  remembered.  The 
circular  configuration  also  permits 
higher  interelectrode  potentials  and 
operation  at  higher  altitudes,  with 
less  leakage,  since  greater  spacing, 
in  general,  exists  between  leads. 

Much  controversy  exists  as  to  the 
relative  ease  and  expense  of  manu¬ 
facture  of  the  two  types.  Some 
engineers  are  confident  that  present 
miniature-tube-making  machinery 
can  be  readily  converted  to  submin¬ 
iature  tube  production,  and  others 
are  skeptical. 

Future  Outlook 

Whatever  the  configuration,  the 
potential  shortage  remains.  Just 
as  the  makers  and  users  of  elec¬ 
tronic  equipment  are  confused  as  to 
the  relative  merits  of  the  two  types 
of  tubes  available,  so  are  they  con¬ 
fused  as  to  whom  they  will  turn  if 
their  requirements  suddenly  sky¬ 
rocket. 

Unfortunately  for  the  situation 
in  general,  subminiature  tubes  are 
still  finding  only  a  limited  place  on 
the  civilian  market,  and  present 


BIG  NUMBERS- 
LITTLE  TUBES 

•  During  the  second  world  war  150,- 
000,000  subminiature  tubes  were  made  by 
one  company  alone.  Production  experi¬ 
enced  an  increase  of  over  o  thousond 
times,  and  at  the  end  of  the  war  sub¬ 
miniatures  were  being  turned  out  at  a  rate 
of  10,000,000  o  month  by  the  some  com¬ 
pany. 

•  Requirements  for  o  future  war  ore  ex¬ 
pected  to  be  even  greater  than  lost  time. 
If  wor  comes,  much  of  todoy's  tube-manu¬ 
facturing  copocity  will  have  to  be  turned 
over  to  subminiature  production  —  ond 
even  that  might  not  be  enough 


military  orders  are  not  yet  large 
enough  to  warrant  sufficient  ex¬ 
pansion  of  production  facilities  to 
allow  subminiatures  to  compete  for 
most  civilian  applications  on  a  cost 
basis. 

Manufacturers  and  government 
agencies  agree  that  decentraliza¬ 
tion  of  subminiature-tube-making 
facilities  is  important.  Some  mak¬ 
ers  of  conventional  tubes  are  al¬ 
ready  embarked  on  ambitious 
programs  studying  and  planning 
for  conversion  to  subminiatures, 
and  the  old-timers  in  the  game  are 
in  fact  expanding. 

The  problem  will  have  to  be  met 
in  case  of  war.  Past  experience 
has  demonstrated  an  excellent  prob¬ 
ability  that  the  problem  will  be  met 
successfully  and  fairly  rapidly. 
However,  a  great  number  of  tube 
makers  will  have  to  alter  their 
thinking  and  learn  new  techniques. 

There  is  some  doubt  that  submin¬ 
iatures  will  achieve  much  gen¬ 
eral  use  in  television  receivers, 
because  of  their  dissipation  difficul¬ 
ties  and  their  high  cost.  The  cheap¬ 
est  tube  to  manufacture  is  the  tube 
that  is  most  easily  handled.  Even 
the  miniatures  fall  below  this 
optimum  point,  and  subminiatures 
are  far  below,  with  consequent 
gloomy  outlook  for  any  substantial 
reductions  in  manufacturing  cost, 
unless  new  techniques  and  produc¬ 
tion  methods  are  developed. 
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Tube  Characteristic  Tracer 


Pulsing  grid  voltage  permits  tracing  desired  characteristic  curve  high  into  positive- 
grid  region.  Hundreds  of  dots,  one  per  pulse,  produce  continuous  curve  on  cathode-ray 
screen.  Multiple  photographic  exposures  give  family  of  curves 


GRID  PULSE 
CURRENT 

trans¬ 

former 


TO  V  FOR 
GRID  CURRENT 
CHARACTERISTIC 


I  HORIZONTAL 

deflection 

T060-CPS  SOURCE 


PLATE  PULSE 
CURRENT  TRAN 
I  FORMER  I - 


forme 

TO  V  FOR 
PLATE  CURRENT 
CHARACTERISTIC 


} VERTICAL  DEFLECTION 
TO  GRID  OR  PLATE 
CURRENT  transformer 


FIG.  1 — Plat*  Toltaqe  U  iwept  over  detiiad  ranq*  by  6O.C7CU  o.c  Toltag*  ■uparimpoMd 
on  d-c  Toltag*.  whil*  grid  U  driT*n  by  puUas  riding  on  top  oi  60<ycl*  grid  Toltag*. 
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VACUUM-TUBE  characteristic 
curves  extending  up  to  high 
peak-power  levels  in  the  positive 
grid  region  are  needed  for  many 
radar  and  television  applications 
but  are  not  ordinarily  available. 
The  curve  tracer  to  be  described 
was  designed  at  the  Signal  Corps 
Engineering  Laboratories  to  fill 
this  need  for  a  convenient  instru¬ 
ment  to  measure  characteristics  of 
small  tubes  at  high  pulsed-power 
levels.  Although  designed  prima¬ 
rily  for  taking  data  in  the  positive- 
grid  region,  it  also  covers  nega¬ 
tive  -  grid  characteristics.  It 
automatically  displays  directly  on 
the  fluorescent  screen  of  a  large 
cathode-ray  tube  the  complete  char- 


FIG.  2 — Complal*  circuit  diagram.  Incladlng  aU  power  auppllaa  ainc*  they  ploy  a  motor  part  to  tb*  oparatlon  oi  the  trocar 
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Using  Pulse  Techniques 


By  HERBERT  M.  WAGNER 

Signal  Cotfi  Engineering  Laboratories 
Fort  Monmontk,  New  Jersey 


acteristic  of  the  tube  under  test. 

Figure  1  shows  a  simplified  dia¬ 
gram  of  the  instrument,  with  a 
triode  as  the  tube  under  test.  Rec¬ 
tangular  pulses  of  small  duty  ratio 
are  applied  to  the  grid.  The  pulser  is 
of  low  impedance  and  power  sup¬ 
plies  are  bypassed  in  order  that 
pulse  voltage  be  substantially  inde¬ 
pendent  of  grid  current  up  to  a  few 
amperes.  The  tube  is  normally 
biased  to  cutoff  and  is  made  con¬ 
ducting  only  during  the  pulses. 

Measuring  Method 

The  primary  of  a  pulse  trans¬ 
former  is  connected  in  series  with 
the  electrode  whose  current  is  to  be 
measured.  Its  secondary  is  con¬ 
nected  across  the  vertical  plates  of 
the  oscilloscope.  The  60-cycle  power 
line  frequency  is  applied  to  the  par¬ 
ticular  electrode  whose  voltage  is 
varied  and  to  the  horizontal  oscil¬ 
loscope  sweep.  A  60-cycle  trans¬ 
former  in  the  plate  circuit  is  ener¬ 
gized  when  a  characteristic  in 
terms  of  plate  voltage  is  desired. 
Likewise,  the  60-cycle  grid  trans¬ 
former  is  turned  on  when  a  grid 
voltage  characteristic  is  taken. 

The  grid  variation  is  achieved 
with  constant-voltage  grid  pulses 
riding  on  top  of  the  60-cycle  wave. 
This  procedure  is  simpler  than  di¬ 
rect  modulation  of  the  pulse  volt¬ 
age.  A  point  or  dot  on  the  tube 
characteristic  appears  on  the  oscil¬ 
loscope  screen  for  each  pulse  ap¬ 
plied.  Pulse  repetition  rate  is  made 
nonsynchronous  with  60  cycles  so 
that  each  pulse  plots  a  different 
point.  Successive  pulses  rapidly 
trace  the  complete  curve  as  a  series 
of  closely  spaced  dots. 

Pulse  Generator 

The  pulse  generator  or  pulser 
used  to  excite  the  grid  of  the  tube 
under  test  with  positive-voltage 
pulses  of  adjustable  amplitude  is 
shown  on  the  complete  curve  tracer 
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circuit  diagram  in  Fig.  2.  The 
pulser  has  a  low  output  impedance 
so  its  voltage  is  substantially  inde¬ 
pendent  of  grid  current  and  the 
pulse  top  is  essentially  flat  for  a 
considerable  percentage  of  the 
pulse  width. 

The  pulser  is  a  hydrogen-thyra- 
tron  line  type,  chosen  because  of  its 
simplicity  and  its  low-impedance 
capabilities.  Here  it  is  operated  di¬ 
rectly  into  a  3.5-ohm  resistance.  In 
this  case,  the  1-ohm  resistance  of 
the  thyratron  during  conduction  is 
a  significant  fraction  of  the  load 
into  which  the  pulse-forming  line 
discharges. 


With  the  power  supply  used,  the 
pulser  will  deliver  up  to  450  volts  at 
an  output  impedance  of  2  ohms  (3.5 
ohms  in  parallel  with  the  line  plus 
thyratron  impedance).  An  output 
switch  provides  somewhat  lower 
impedance  for  lower  pulse  voltages. 

The  pulse-forming  network  is  a 
five-section  artificial  line  calculated 
to  have  a  characteristic  impedance 
of  3.3  ohms  and  a  delay  time  of  8.3 
microseconds.  Capacitor  values 
were  adjusted  until  a  level  top  was 
obtained  on  the  output  pulses,  as  in 
Fig.  3A.  There  is  an  initial  rise 
for  about  0.7  microsecond,  after 
which  the  pulse  height  remains  al- 
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most  constant  for  2.5  microseconds 
and  then  falls  to  zero  in  2  micro¬ 
seconds. 

The  circuits  for  charging  the 
pulse  network  are  conventional,  and 
consist  of  a  variable  d-c  supply,  a 
charging  choke  selected  for  d-c 
resonance  charging  at  approxi¬ 
mately  1,000  cps  and  hold-off  diodes. 
A  Measurements  Corp.  model  79-B 
pulse  generator  is  used  to  trigger 
the  main  pulser  at  an  adjustable 
repetition  rate. 

Oscilloscope  Intensitier  Gate 

The  period  of  approximately  2.5 
microseconds  during  which  the  grid 
voltage  pulse  remains  at  a  constant 
known  level  is  the  interval  during 
which  significant  measurement  of 
electrode  current  is  made.  It  is 
therefore  desirable  to  eliminate 
from  view  those  portions  of  the 
current  pulses  occurring  during  the 
changing  pulse  voltage  outside  this 
interval.  This  effect  is  accom¬ 
plished  by  setting  the  intensity  con¬ 
trol  of  the  oscilloscope  for  dim  or 
zero  brightness  and  applying  pulses 
to  the  Z-input  of  the  oscilloscope 
in  order  to  brighten  the  trace  on 
the  cathode-ray  tube  during  the  top 
flat  portion  of  the  grid  pulse. 


FIG.  3 — ^Voltage  warelomu  at  output  oi 
pulao-ionning  network  (A),  at  Z.output 
oi  gate  (B).  and  at  secondary  oi  pulse 
tronBionner  (C) 


As  shown  in  Fig.  2,  voltage  from 
the  pulser  is  applied  to  a  Z-gate 
transmission  line,  which  is  shorted 
at  the  far  end.  The  Z-output  is  taken 
at  an  intermediate  position  along 
the  line  where  the  pulse  arrives 
after  a  required  delay  time  and  is 
cut  off  2.5  microseconds  thereafter 
by  a  reflection  from  the  shorted 
end  of  the  line.  The  connections 
to  a  transmission  line  and  the  Z- 
output  wave  for  idealized  condi¬ 
tions  of  a  rectangular  pulse  and 
lossless  line  are  shown  in  Fig.  4. 
In  effect,  the  positive  polarity  of  the 
Z-voltage  is  a  rectangular  pulse 
delayed  after  the  original  and 
shortened.  The  negative-polarity 
portion  merely  blanks  out  the  oscil¬ 
loscope  trace  more  completely  after 
the  desired  current  pulse  has  been 
brightened.  Figure  3B  is  an  oscil¬ 
logram  of  the  Z  output  of  this  gate 
when  a  voltage  of  the  form  shown 
in  Fig.  3A  is  applied  to  its  input. 

The  gate  simplifies  the  wave¬ 
shape  requirements  of  the  pulser, 
eliminates  extraneous  illumination 
on  the  cathode-ray  tube  and  avoids 
confusion  in  the  displaying  and  in¬ 
terpretation  of  the  curve.  In  this 
regard,  the  gate  is  essential  in  a 
region  of  the  characteristic  where 
an  increase  in  grid  voltage  results 
in  a  decrease  of  plate  current.  In 
such  a  region,  the  plate  current 
rises  higher  before  and  after  the 
flat  top  of  the  grid  voltage  pulse, 
producing  pips  that  would  be  mis- 
.  leading  without  the  gate. 

Grid,  plate  and  other  electrode 
currents  may  be  measured  by  the 
vertical  deflection  on  the  cathode- 
ray  screen  due  to  the  voltage  drop 
across  a  small  impedance  in  series 
with  the  particular  electrode.  The 
series  impedance  should  be  small  so 
as  to  avoid  appreciable  drop  in 
electrode  voltage.  As  shown  in  Fig. 
1,  it  consists  of  a  0.4-ohm  resist¬ 
ance  in  parallel  with  the  primary 
of  a  transformer.  When  the  trans¬ 
former  primary  is  matched  to  the 
0.4-ohm  resistance,  the  combined 
resistance  is  0.2  ohm,  correspond¬ 
ing  to  a  one-volt  drop  at  5  amperes 
electrode  current. 

Vertical  Deflection 

The  transformer  which  couples 
to  the  vertical  deflection  input  of 
the  oscilloscope  is  a  pulse  type  and 
measures  only  the  pulse  component 


FIG.  4 — Transmission  Uns  shortsd  at  ioi 
end  serves  as  gate  that  brtghteiu  trace 
during  ilat-top  portion  oi  grid  pulse 


of  electrode  current.  This  com¬ 
ponent,  however,  represents  the  en¬ 
tire  current  under  the  test  condi¬ 
tions,  wherein  the  tube  is  cut  off 
between  pulses.  The  transformer 
provides  a  needed  step-up  in  volt¬ 
age  to  the  oscilloscope  and  isolates 
it  conveniently  from  the  power  cir¬ 
cuits.  The  secondary  of  the  trans¬ 
former  is  connected  to  the  vertical 
input  of  the  oscilloscope  through  a 
50-ohm  cable,  which  is  matched  at 
the  transformer.  The  grid  and 
plate  pulse  transformers  are  identi¬ 
cal.  The  waveform  in  Fig.  3C  of 
the  secondary  voltage  of  the  trans¬ 
former  for  the  pulse  of  Fig.  3A 
shows  some  rounding  at  the  front 
and  back  edges  of  the  pulse,  but 
the  flat  top  is  reproduced  without 
noticeable  droop.  Thus  the  initial 
desired  plateau  region  is  retained. 

Horizontal  Sweep 

A  horizontal  sweep  is  required 
that  is  proportional  to  the  voltage 
on  the  tube  electrode  for  which  a 
characteristic  is  desired.  Sixty- 
cycle  power-line  voltage  is  used  to 
provide  electrode  potential  varia¬ 
tion  and  horizontal  signal.  A  phase 
adjuster  (Fig.  2)  consisting  of  a 
variable  resistance  across  fixed  ca¬ 
pacitors  is  used  to  set  the  sweep 
in  phase  with  electrode  voltage 
variation.  Exact  phasing  is  indi¬ 
cated  by  coincidence  of  the  observed 
characteristics  corresponding  to  in¬ 
creasing  and  decreasing  a-c  elec¬ 
trode  voltage. 

A  separate  transformer  is  used 
for  the  sweep  circuit  even  though 
its  waveform  may  deviate  slightly 
from  that  of  the  actual  transformer 
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used  in  varying  the  electrode  po¬ 
tential.  The  separate  transformer 
is  more  convenient  and  permits 
setting  the  amplitude  of  the  sweep 
independently  of  changes  made  in 
the  electrode  a-c' voltage. 

Plate-Voltage  Curves 

To  obtain  a  curve  of  plate  cur¬ 
rent  vs  plate  voltage,  the  grid  bias 
is  set  at  a  value  V„  chosen  beyond 
cutoff  for  the  maximum  plate  volt¬ 
age  V,  for  which  the  characteristic 
curve  is  to  be  taken.  The  plate 
milliammeter  indicates  when  cutoff 
is  reached.  Plate  power  supplies 
are  turned  up  to  the  desired  posi¬ 
tive-plate  excursion  V,  with  a-c 
alone  or  with  a-c  and  d-c. 

With  plate  a-c  alone,  the  a-c  is 
set  at  a  peak  voltage  V,  and  the 
plate  excursion  is  from  —V,  to  V,. 
With  a-c  and  d-c  the  a-c  is  set  at 
V,/2  peak  volts,  the  d-c  is  set  at 
V,,  =  V,/2  and  the  plate-voltage 
excursion  is  from  zero  to  The 
a-c  plus  d-c  setting  is  generally 
preferable  because  it  utilizes  the 
area  of  the  cathode-ray  tube  more 
efficiently.  By  varying  the  relative 
proportions  of  a-c  and  d-c,  the 
upfier  and  lower  limits  of  the  plate 
voltage  curve  may  be  varied  so  as 
to  view  selected  portions  of  the 
characteristics  on  an  expanded 
horizontal  voltage  scale. 

The  slide-back  peak  voltmeter  is 
set  and  switched  to  measure  the 
peak  grid  voltage  V,  to  be  used  and 
the  pulse  generator  is  turned  on 
and  raised  until  the  peak  voltmeter 
just  begins  to  show  a  reading.  This 
reading  indicates  that  the  pulse 
voltage  in  series  with  the  grid  bias 
reaches  a  peak  value  of  V,  volts 
with  respect  to  the  cathode  of  the 
tube  under  test.  This  adjustment 
completes  the  settings. 

The  plate-current  pulse  trans¬ 
former  is  connected  to  the  vertical 
input  of  the  oscilloscope.  The  verti¬ 
cal  amplification  and  horizontal 
sweep  are  set  to  give  usable  de¬ 
flections  for  the  characteristic  on 
the  cathode-ray  screen.  Use  is 
made  of  the  phase  adjuster  to  bring 
phase  coincidence  of  the  character¬ 
istics  resulting  from  ascending  and 
descending  plate  voltage. 

Calibration  of  current  is  obtained 
by  setting  the  pulser  at  a  given 
peak  voltage  and  connecting  a 
known  resistance  in  series  with  the 


pulser  and  the  pulse-current  trans¬ 
former  primary.  This  calibration 
is  accomplished  by  the  calibrate 
switch  in  Fig.  2,  which  simultane¬ 
ously  disconnects  the  tube  under 
test.  More  than  one  vertical  cali¬ 
bration  marker  should  be  used  if 
the  vertical  deflection  extends  be¬ 
yond  the  linear  range.  No  hori¬ 
zontal  calibration  markers  are  pro¬ 
vided.  The  voltages  at  the  ends  of 
the  horizontal  base  line  are  known 
from  the  conditions  of  test,  and  the 
intermediate  voltages  can  be  de¬ 
termined  from  uniform  division  of 
the  line,  since  the  sweep  is  linear. 

Figure  5A  shows  a  reproduction 
of  a  plate  characteristic  family 
taken  for  a  6C4  miniature  tube  at 
normal  heater  voltage.  During  test. 


the  plate  potential  is  varied  from 
zero  to  500  volts  by  means  of  a 
250-volt  peak  60-cycle  sine  wave 
superimposed  upon  250  volts  d-c. 
The  grid  is  pulsed  periodically  to 
the  fixed  positive  voltage  designated 
on  the  curve. 

Grid  Curves 

For  curves  of  grid  current  vs 
plate  voltage  the  procedure  is  the 
same,  except  that  the  oscillo¬ 
scope  vertical  input  is  connected  to 
the  grid  pulse  transformer  second¬ 
ary  so  as  to  measure  grid  cur¬ 
rent.  An  example  of  the  family  of 
curves  thus  obtained  is  shown  in 
Fig.  5B. 

For  curves  of  plate  current  vs 
grid  voltage  the  variable  voltage  is 
on  the  grid,  with  all  other  elec¬ 
trodes  at  their  specified  d-c  poten¬ 
tials.  If  the  desired  grid  swing 
(abscissa  of  the  curve)  is  to  be 
from  V„  to  F,,,  the  grid  60-cycle 


supply,  which  establishes  the  total 
grid  excursion,  is  set  at  a  crest-to- 
trough  voltage  of  V«  —  V„.  The  grid 
drive  (peak  voltage  minus  the  mag¬ 
nitude  of  grid  bias)  is  set  at  =  0.5 
(Vfl  +  V^),  which  is  the  grid  volt¬ 
age  at  the  center  of  its  excursion. 
To  insure  that  the  tube  will  be  cut 
off  except  during  the  pulses,  the 
grid  bias  should  be  equal  to  or 
greater  than  the  tube  cutoff  bias 
plus  0.5(V’rt— V,.).  Grid  voltages 
during  tests  are  shown  in  Fig.  6A, 
and  resulting  curves  for  a  6C4  tube 
are  in  Fig.  6B. 

For  grid-current  curves  the  pro¬ 
cedure  is  identical  except  that  the 
vertical  oscilloscope  input  connects 
to  the  grid  pulse  transformer  in¬ 
stead  of  to  the  plate  transformer. 


Corresponding  curves  for  a  6C4  are 
in  Fig.  6C. 

Curves  on  multigrid  tubes  may 
be  obtained  by  using  auxiliary  d-c 
power  supplies  to  maintain  addi¬ 
tional  electrodes  at  fixed  voltages. 
Power  requirements  are  easily  sat¬ 
isfied  since  the  d-c  drain  is  small 
even  at  high  peak  currents.  Char¬ 
acteristics  of  elements  other  than 
grid  and  plate  can  be  measured. 
Negative-grid-region  curves  are  in¬ 
cluded.  Diode  curves  are  measured 
by  connecting  the  diode  plate  to  the 
grid  terminal  and  following  the 
procedure  outlined  for  triode  grid 
current  vs  grid  voltage. 

Photography  of  Curves 

Exposure  time  must  include 
enough  dots  or  elements  spaced  close 
together  to  outline  the  complete 
curve.  For  a  required  N  dots,  oc¬ 
curring  R  per  second,  the  exposure 
time  is  N/R  seconds  for  a  smooth 
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FIG,  6 — Method  oi  luperimpoeing  pulees  on  a^c  grid  Toltage.  and  example!  oi  iomiliei  oi  grld-ToIlage  characteristic  curves  obtained 

ior  type  6C4  miniature  tube 


curve.  A  limited  number  of  dots  will 
give  a  dotted  outline  of  the  curve. 
By  using  a  great  many  dots,  the 
individual  elements  join  and  form 
a  solid  curve.  The  number  of  such 
elements  would  be  a  minimum  if 
they  joined  without  overlap.  This 
number  is  determined  as  follows : 
The  average  sweep  contains  a  total 
of  R/F  dots,  where  F  is  the  sweep 
frequency  and  R  is  dots  per  second. 
These  R/F  dots  occupy  the  fraction 
R\  of  the  sweep  time  interval  l/F, 
where  A  is  the  dot  duration.  Hence, 
complete  coverage  would  require  a 
minimum  of  N  =  l/F  A  dots  and 
exposure  time  1/FR\  seconds. 

Taking  as  an  example  a  sweep 
frequency  F  of  60  cycles  per  second, 
a  repetition  rate  R  of  250  per  sec¬ 
ond  and  a  pulse  duration  A  of  2 
microseconds,  the  exposure  time  is 
1/(60  X  250  X  2  X  10-‘)  or  33.3 
seconds.  In  this  time  there  will  be 
1/(60  X  2  X  10"*)  dots,  or  8,333  in 
all.  Increase  in  any  of  the  factors 
F,  R  and  A  decreases  the  required 
exposure  time. 

Photographing  the  Traces 

Photographs  of  all  of  the  curves 
shown  were  taken  with  a  modified 
Polaroid  Land  camera,  having  an 
f/3.5  lens  and  added  screw  adjust¬ 
ments  for  focusing.  Exposure  of 
about  30  seconds  was  used  for  each 
curve.  Multiple  exposures  on  the 
same  film  were  used  to  obtain  fam¬ 
ilies  of  curves.  The  camera  de¬ 
velops  and  prints  its  picture  in 
one  minute  after  each  exposure. 

Overall  accuracy  is  considered  to 
be  well  within  practical  limits  so 
as  to  show  individual  tube  char¬ 
acteristics  and  differences  between 


tubes  of  the  same  type.  The  tracer 
displays  data  not  obtainable  prac¬ 
tically  using  manual  point-by-point 
methods.  Reproducibility  of  data 
is  good.  Checks  of  plate  current  at 
corresponding  points  on  plate  and 
transfer  curves  have  shown  agree¬ 
ment  within  ±2  percent. 

Distortion  of  60-cycle  wave  form 
was  reduced  by  inserting  a  small 
resistance  between  the  secondary  of 
each  power  transformer  and  its 
capacitive  load. 

The  horizontal  deflection  on  the 
oscilloscope  is  the  voltage  scale 
and  should  be  linear.  Typical  fl¬ 
inch  oscilloscopes  show  linearity 
within  1.3  percent  when  deflection 
is  kept  within  half  of  the  tube 
diameter.  The  vertical  deflection 
indicates  electrode  current  and 
should  be  moderately  wide-band 
(1  me  or  higher)  for  the  pulse  cur¬ 
rents  measured.  Linearity,  al¬ 
though  desirable,  is  not  essential 
because  current  markers  are  em¬ 
ployed.  Some  stray  pulse  pickup 
current  is  present,  about  2  milli- 
amperes  with  the  pulser  at  full  out¬ 
put. 

At  high  pulsed  levels  of  power, 
changes  in  tube  current  at  fixed 
voltages  can  occur  during  micro¬ 
second  intervals.  When  these 
changes  are  large,  the  characteris¬ 
tic  is  no  longer  valid  and  a  tube 
showing  such  rapid  changes  is 
limited  in  its  suitability  for  micro¬ 
second  pulsed  applications.  An  ap¬ 
preciable  change  in  current  during 
the  pulse  interval  manifests  itself 
on  the  cathode-ray  tube  by  chang¬ 
ing  the  dots  to  vertical  dashes  hav¬ 
ing  a  height  proportional  to  the 
change.  A  characteristic  so  taken 


will  show  a  broad  instead  of  a  fine 
line,  the  thickness  of  the  line  ver¬ 
tically  indicating  the  degree  of  cur¬ 
rent  variation  during  the  pulse  in¬ 
terval.  The  extent  and  manner  of 
current  variation  present  through¬ 
out  the  entire  voltage  range  can 
be  examined  in  detail  using  a 
synchroscope.  The  curve  tracer 
thus  serves  to  locate  quickly  regions 
where  microsecond  changes  occur 
and  to  indicate  the  magnitude  of 
the  effect. 

Thanks  are  due  to  various  mem¬ 
bers  of  the  Signal  Corps  Engineer¬ 
ing  Laboratories  who  have  contrib¬ 
uted  generously  to  the  project,  par¬ 
ticularly  to  W.  G.  Muessle  and  G.  C. 
Hooker  who  carried  out  most  of  the 
experimental  phases  of  the  work 
and  designed  certain  of  the  com¬ 
ponents  in  the  equipment,  to  H.  W. 
Dann  and  the  Instrument  Shop  for 
the  construction  of  a  developmental 
model  of  the  curve  tracer,  and  to 
D.  R.  Gibbons  for  helpful  discus¬ 
sions  in  the  course  of  the  work. 
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Grading  Grinding  Wheels 


Internal  flaws  are  reliably  detected  and  hardness  checked  nondestructively  on  factory 
floor  by  tapping  each  wheel  with  mallet.  Resulting  ringing  tone  is  measured  with 
direct-reading  stroboscopic  frequency  meter  fed  by  microphone  through  amplifier 


RACKS  IN  GRINDING  WHEELS  are  By  THOMAS  E.  DUSTIN 


Cracks  in  grinding  wheels  are 
not  always  possible  to  detect 
by  visual  inspection.  To  solve  this 
quality  control  problem,  the  Bay 
State  Abrasive  Products  Co.  of 
Westboro,  Mass.,  makes  use  of  a 
stroboscopic  frequency  meter  called 
the  Stroboconn'.  Each  grinding 
wheel  in  turn  is  .struck  with  a  mal¬ 
let.  The  resulting  ringing  sound  is 
picked  up  by  a  microphone,  ampli¬ 
fied,  and  fed  to  a  U-shaped  neon 
flashing  tube.  The  tube  illuminates 
twelve  rotating  disks  in  the  stro¬ 
boscope.  The  pitch  or  frequency 
is  then  read  and  used  as  a  criterion 
of  freedom  from  flaws  and  consist¬ 
ency  of  hardness. 

When  one  of  the  seven  concentric 
patterns  on  a  disk  stands  still,  the 
frequency  is  read  directly  without 
computation.  If  no  disk  pattern  ap- 


Electronics  Division 
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pears  stationary,  the  tuning  knob 
is  adjusted  until  one  does  appear 
so  and  the  reading  on  the  tuning 
dial  is  added  to  the  frequency  value 
at  zero  setting.  When  interested 
in  ratios  or  comparisons,  as  in  the 
Bay  State  application,  the  reading 
is  obtained  directly  in  small  loga¬ 
rithmic  units  called  cents. 

The  Stroboconn  can  be  used  to 
measure  any  frequency  within  the 
range  from  32.703  to  4,186.0  cycles. 
Higher  frequencies  can  be  meas¬ 
ured  by  using  an  external  frequency 
divider,  with  no  loss  of  the  0.05- 
percent  accuracy.  Lower  fre¬ 
quencies  can  be  measured  by  using 


frequency  multipliers.  The  signal 
can  be  fed  into  the  Stroboconn 
from  a  microphone,  vibration  pick¬ 
up,  photoelectric  cell  or  any  other 
source  which  will  supply  1.5  milli¬ 
volts. 

A  card  file  has  been  developed 
over  a  period  of  years  by  the  Bay 
State  Abrasive  Products  Co.  giving 
the  correct  ringing  frequency  for 
nearly  every  size  wheel  produced, 
taking  into  consideration  the  diam¬ 
eter,  thickness  and  hole  size.  As  an 
example,  a  wheel  1}  inches  thick 
and  42  inches  in  diameter,  with  a 
12-inch  diameter  hole  and  hardness 
grade  K,  has  a  ring  of  228  cycles  if 
of  acceptable  quality. 


M)  Precision  Stroboscopic  Frequency 
Meter,  Eucctbonicb,  16.  p  120,  Sept.  194S. 


Grinding  whssi  being  tested  lot  flows  by  measuring  Its  ringing  ireguency  with  o  stroboscopic  ireguency  meter.  Instrument  is  enclosed 
in  a  temperoture-controlied  and  dust-lree  compartment,  cover  oi  which  is  open  here 
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Principle  of  the  Wagner 
Viscometer 

The  Wagner  cup-and-ball  viscometer  is  a 
secondory  instrument.  It  consists  of  o 
steel  boll  (usually  one  inch  in  diameter) 
that  is  forced  into  o  segment  of  sphere 
(the  cup).  In  the  cup  ore  three  studs  0.01 
mm  long  thoi  define  the  initial  spacing^ 
between  the  cup  and  boll.  At  the  edge 
of  the  cup  is  o  small  groove,  which 
serves  os  o  constant-pressure  reservoir 
for  fluid. 

In  normal  cperotion,  o  few  milliliters 
of  the  fluid  to  be  tested  ore  poured  into 
the  cup  and  the  boll  is  ploced  on  the 
pool  of  fluid.  Then  the  boll  is  pressed 
home  ogoinst  the  studs  so  that  any  sur¬ 
plus  flows  out  of  the  interspace  to  fill  the 
reservoir.  When  the  boll  is  seated  the 
assembly  is  inverted.  The  ball  is  now  held 
in  place  by  copillary  forces,  but  it  starts 
to  foil  very  slowly  away  from  the  studs. 
As  it  falls  away  the  preuure  on  the  liquid 
in  the  interspace  decreases,  and  atmos¬ 
pheric  pressure  forces  the  material  in 
the  reservoir  into  the  interspace. 

When  liquid  sufficient  to  decreose  crit- 
icolly  the  capillary  forces  holding  the 
boll  in  the  cup  hos  flowed  from  the  res¬ 
ervoir,  the  ball  foils  free.  Viscosity  in 
poises  is  measured  as  the  product  of  a 
previously  determined  empirical  constant 
and  the  time  necessary  for  the  ball  to 
fall  free  (Poise,  C.G.S.  unit  of  obsolute 
viscosity). 


Capacitance- 


The  equipment  described  here 
has  been  designed  and  built  to 
fulfill  the  need  for  a  viscometer  that 
is  not  subject  to  the  limitations  in¬ 
volved  in  the  Wagner  cup-and-ball 
viscometer'.  The  apparatus  consists 
primarily  of  a  modified  reversed 
Wagner-type  instrument  and  the 
newly  designed  capacitance-change 
timer.  For  our  purposes,  only  the 
relative  viscosities  are  of  interest. 
As  a  part  of  this  measurement,  it  is 
necessary  to  determine  the  time  re¬ 
quired  for  the  ball  to  move  a  small 
predetermined  distance. 

Since  the  fluids  we  wished  to  in¬ 
vestigate  were  known  to  be  dielec¬ 
trics,  it  was  thought  that  a  con¬ 
venient  and  reliable  method  for 
measuring  the  spacing  between  the 
cup  and  ball  could  utilize  the  capac¬ 
itor  formed  by  the  cup-fluid-ball 
combination.  The  first  capacitance 
arises  from  the  cup-fluid-ball  com¬ 
bination  at  approximately  0.005- 
inch  separation  and  the  second  at 
about  0.003-inch  separation.  Both 
are  of  the  order  of  several  hundred 
micromicrofarads  with  a  dielectric 
constant  of  2.25.  A  bridge  was  con¬ 
sidered,  but  rejected  because  it  did 
not  offer  the  convenience  afforded 
by  a  variable-frequency  oscillator 
feeding  separate  isolated  tuned 
circuits. 


Circuit  Operation 

In  the  complete  circuit  diagram 
shown  in  Fig.  1,  the  ball  and  cup, 
as  noted  above,  are  the  capacitor  in 
a  variable-frequency  Hartley  oscil¬ 
lator  y„  which  feeds  the  two  grids 
of  Vt  through  an  attenuator  and 
two  isolating  resistors.  Each  plate 
circuit  of  V,  is  tuned  (the  top 
halves — Vu,  Vu  and  Vu  will  be 
called  the  high-frequency  channel 
and  the  bottom  halves  F,.,  Vt,  and 
V.»  the  low-frequency  channel)  and 
responds  only  to  the  frequency  of 
the  tuned  circuit.  These  two  differ¬ 
ent  frequencies  represent  the  two 
different  ball-and-cup  spacings.  The 
high-channel  plate  tank  of  Vu 
resonates  when  the  ball  passes  the 
0.005-inch  spacing. 

The  r-f  voltage  of  resonance  is 
applied  to  the  grid  of  the  high- 
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channel  tube  Fm  through  an  attenu¬ 
ating  network.  When  the  peak 
amplitude  of  the  voltage  on  the  Vu 
grid  is  greater  than  the  d-c  bias 
applied,  the  tank  in  this  section 
resonates  and  the  signal  is  applied 
to  the  cathode  of  F„,  through  the 
10-to-l  attenuator.  The  bias  of  F, 
is  so  chosen  that  the  maximum  rms 
voltage  output  at  resonance  is  30 
volts.  The  attenuator  is  adjusted  so 
that  the  Eccles-Jordan  trigger  cir¬ 
cuit  will  trip  half-way  up  the  high- 
channel  resonance  curve.  This  ar¬ 
rangement  gives  better  reproduci¬ 
bility  of  the  tripping  points.  Tube 
Vt,  is  polarized  so  that  it  passes 
only  the  negative  half  of  the  sine 
wave. 

When  the  high-channel  section 
Fu  conducts,  it  charges  the  0.01-;if 
capacitor;  the  RC  time  constant  is 
such  that  the  negative  charge  is 
maintained  for  a  period  consider¬ 
ably  greater  than  the  period  of  the 
sine  wave.  Since  the  capacitor  is 
in  the  grid  circuit  of  F^,  which  is 
normally  maintained  at  ground 
potential  by  200,000  ohms  to  the 


Modiiiod  Waqnar  Tiocomatat  with  timar 
choMia  in  background.  Cup  and  ball 
ore  shown  at  top.  Convantional  yoke 
and  loading  press  are  at  center 
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Change  VISCOMETER 


Relative  viseositv  of  nonconducting  liquids  is  more  quickly  and  accurately  determined 
by  means  of  a  modified  cup-and-ball  viscometer.  Response  of  tuned  amplifiers  to  radio 
frequencies  controlled  by  cup  and  ball  operate  clock  registers 


plate  of  that  grid  goes  beyond 
cutoff.  When  this  happens,  the 
plate  goes  to  B+,  allowing  relay 
Ki  (normally  held  open  by  current 
flowing  through  its  coil)  to  de-ener¬ 
gize  and  close  its  contacts  Kxx  and 
K,,.  When  this  plate  voltage  rises, 
it  increases  the  potential  on  the 
grid  of  Vu  through  the  200,000- 
ohm  resistor  connected  to  it.  This 
lowers  the  corresponding  plate  volt¬ 
age,  which  in  turn  lowers  the  grid 
voltage  on  tube  Vu  and  the  second 
stable  condition  occurs,  closing  the 
contacts  and  Ku  of  relay  K,  and 
turning  on  the  clock.  Since  the  cir¬ 
cuit  is  symmetrical,  it  is  a  matter 
of  chance  which  side  will  conduct 
first.  Depressing  switch  S  makes 
I'u  conducting  by  temporarily 
breaking  the  negative  return.  This 
allows  the  initial  condition  to  be 
set,  and  the  circuit  will  return  to 
its  initial  condition  at  the  con¬ 
clusion  of  each  test.  Operation  of 
the  low-frequency  channel  is  the 
same  as  that  described  above,  ex¬ 
cept  that  the  signal  biases  the  grid 
of  T’,,  and  opens  the  relay  contacts. 


The  contacts  of  the  two  plate  re¬ 
lays  Ki  and  K,  are  connected  so 
that,  when  tube  Vu  is  conduct¬ 
ing  and  W,  is  off,  the  tim¬ 
ing  clocks  are  not  energized.  When 
the  changeover  from  one  stable 
state  to  the  other  occurs,  the  clocks 
are  energized  and  remain  so  until 
the.  ball  has  moved  from  the  0.005- 
inch  to  the  0.003-inch  spacing,  at 
which  point  the  clocks  are  turned 
off.  Two  clocks  are  used;  one  is 
graduated  to  0.01  second  with  a  60- 
second  register  and  the  other  is 
graduated  to  0.2  second  with  a 
6,000-second  register. 


Modified  E-J  Circuit 


The  unique  portion  of  the  elec¬ 
tronic  section  of  this  apparatus  is 
the  unconventional  use  of  the  final 
stage,  the  modified  Eccles-Jordan 
trigger  circuit.  The  plate  loads  are 
relays  with  resistances  of  5,000 
ohms,  a  value  much  smaller  than 
normal,  and  the  circuit  is  tripped 
with  half  sine  waves  rather  than 
with  the  usual  sharp  pulses.  These 
half  sine  waves  charge  capacitors 


in  the  grid  circuits  whose  time  con¬ 
stants  are  such  that  the  grid-volt¬ 
age  change  is  maintained  long 
enough  to  trip  the  flip-flop  circuit. 
Quicker  relay  operation  can  be  ob¬ 
tained  with  diodes  across  the  relays 
to  bypass  the  inductive  kick  but, 
for  this  use,  operation  is  sufficiently 
fast  without  them.  The  cup  and 
ball  setup  in  a  press  with  the  timer 
behind  it  is  illustrated. 

This  timing  method  can  be  used 
wherever  the  process  to  be  timed 
can  be  related  to  a  capacitance 
change  or,  if  the  flip-flop  circuit  is 
omitted,  it  could  be  used  as  a  limit 
indicator. 

The  reproducibility  of  the  trip¬ 
ping  points  has  beea  determined 
and  found  to  be  considerably  better 
than  one-percent  variation. 

The  author  wishes  to  acknowl¬ 
edge  the  able  assistance  and  en¬ 
couragement  of  J.  A.  Van  den  Ak- 
ker  in  the  design  of  the  equipment. 


(1)  C.  V.  Drysdale  and  othern.  ‘'Ma- 
chanlcal  Properties  of  Fluids,’'  Blackie, 
London,  1925. 
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MATERIAL-SAVING 


Electrostatic-focus  electron  gun  eliminates  magnetic  assemblies  using  critical  Alnico-5 
and  copper.  Automatic  correction  of  focus  with  line-voltage  change  or  brightness  adjust¬ 
ment  is  also  provided.  Focus  voltage  is  obtained  by  rectification  of  pulses  at  the  plate 
or  the  horizontal  deflection  amplifier 


A  DRASTIC  REDUCTION  in  television 
receiver  and  tube  production 
was  in  prospect  near  the  beginning 
of  the  year  when  orders  were  issued 
to  conserve  critical  metals  such  as 
Alnico  and  copper. 

Since  the  focusing  magnet  uses 
a  relatively  large  amount  of  either 
or  both  of  these  critical  metals, 
elimination  of  this  component 
effects  a  substantial  saving.  The 
use  of  electrostatic-focus  electron 
guns  instead  of  magnetic-focus 
guns  was  immediately  considered: 
but  to  many,  who  remembered  the 


comparative  tests  which  resulted 
in  the  choice  of  magnetic  focus  at 
the  beginning  of  the  post-war  tele¬ 
vision  expansion,  it  appeared  that 
this  solution  would  result  in  a  seri¬ 
ous  loss  of  picture  quality.  For¬ 
tunately,  an  electrostatic-focus  gun 
design  was  in  development  which 
proved  to  be  the  equal  in  perform¬ 
ance  of  the  magnetic-focus  gun  and 
which  gave  promise,  moreover,  of 
even  superior  performance. 

In  the  past,  two  types  of  electro¬ 
static-focus  electron  guns  have  been 
used.  One  is  exemplified  by  that  in 


the  5TP4  projection  tube  and  in  the 
prewar  12AP4.  In  this  type  of  gun 
the  beam  is  accelerated  to  about 
one-fifth  the  high  voltage  and  then 
focused  by  further  acceleration  to 
full  voltage  at  the  end  of  the  gun. 

Focus  performance  is  good,  par¬ 
ticularly  at  high  voltages,  but  the 
gun  does  not  lend  itself  to  the  ap¬ 
plication  of  an  effective  ion  trap. 
Moreover,  at  the  voltages  normally 
used  in  directly-viewed  tubes,  fo¬ 
cus  is  not  satisfactory  unless  cur¬ 
rent  is  drawn  by  the  low-voltage 
focusing  electrode.  This  current  re- 
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— particularly  with  regard  to  deflec¬ 
tion  defocusing— was  poor.  It  was 
recently  determined  that  most  of 
this  diflUculty  is  due  to  overlapping 
of  the  deflecting  fleld  with  the  low- 
voltage  region  of  the  focus  field. 

New  Gun 

The  new  electrostatic-focus  gun 
also  uses  a  decelerating  field  for 
focusing,  but  overcomes  the  disad¬ 
vantages  of  its  predecessors.  The 
gun  provides  more  spacing  between 
the  electron  lens  and  the  deflecting 
field,  and  uses  a  short  focusing  field 
to  minimize  interaction.  Another 
important  improvement  over  pre¬ 
vious  designs  is  the  use  of  the  tilted 
gun  introduced  by  RCA  in  the 
16GP4’. 

This  tilted  gun  gives  optimum 
performance  with  the  usual  single¬ 
magnet  ion  trap  and  provides 
better  alignment  of  the  beam  in 
the  focusing  fields. 

Figure  1  is  a  schematic  cross-sec¬ 
tion  view  of  the  new  gun,  showing 
the  relative  size  and  position  of  its 
electrodes.  Figure  2  is  a  photo¬ 
graph  comparing  the  new  gun  with 
the  magnetic-focus  gun  it  replaces. 
The  lower  parts  of  the  two  guns  are 
similar.  Both  have  a  tilted-lens  elec¬ 
trostatic  field  between  grid  2  and 
grid  3  which,  in  combination  with 
the  field  from  an  external  magnet, 
serves  as  an  ion  trap. 

Grid  1  of  both  guns  is  offset 
about  one-tenth  inch  on  the  stem, 
thus  placing  the  gun  itself  on  an 
angle  in  order  to  align  the  beam 
correctly  in  the  electron  lens  and 
defiecting  fields.*  In  both  guns,  grid 
3  operates  at  high  voltage  and  is 
connected  to  the  conductive  coating 
inside  the  neck  by  means  of  metal 
bulb  spacers.  The  electrostatic-fo¬ 
cus  gun  has  two  additional  elec- 
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FIG.  2— Structurt  of  •lectroitotic-iocus  gun  compared  wiUi  magnatic-locui  gun 
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quirement  makes  the  design  of  the 
focusing-voltage  supply  difficult 
and  reduces  the  signal  sensitivity 
of  the  picture  tube. 

In  the  second  type  of  gun,  the 
beam  is  accelerated  to  full  voltage 
and  then  focused  by  a  short  deceler¬ 
ating  section  at  the  end  of  the  gun. 
This  type  of  gun  was  first  intro¬ 
duced  for  use  in  electrostatic-deflec¬ 
tion  oscillograph  tubes,'  and  later 
in  electrostatic-deflection  kinescopes 
such  as  the  7JP4.  This  gun  has  a 
useful  focusing  field  of  smaller  di¬ 
ameter  than  that  of  the  previous 


type,  and  therefore,  requires  a  cor¬ 
responding  reduction  in  the  size  of 
the  beam  which  can  be  well  fo¬ 
cused. 

In  the  electrostatic  deflection 
tubes,  the  beam  is  heavily  masked 
to  limit  deflection  defocusing.  Be¬ 
cause  of  high-voltage  acceleration 
in  the  gun,  it  could,  if  desired,  use 
the  same  ion-trap  systems  devised 
for  magnetic-focus  guns.  However, 
when  this  gun,  combined  with  an 
ion  trap,  was  used  in  magnetic-de¬ 
flection  tubes  which  require  a  larger 
beam  diameter,  focus  performance 
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trodes;  grid  4  focuses  the  electron 
beam,  and  grid  5  is  connected  to 
grid  3  to  complete  the  deceleration- 
type  focusing  lens. 

Focusing  Voltage 

With  this  deceleration-type  lens, 
the  potential  at  which  focus  occurs 
can  be  designed  to  be  any  voltage 
between  a  negative  value  with  re¬ 
spect  to  the  cathode  and  about  one- 
half  the  high  voltage.  On  the  basis 
of  theoretical  considerations,  it  has 
been  proposed  that  the  focusing 
voltage  be  set  at  cathode  potential.* 
Such  a  system,  theoretically,  would 
not  require  any  external  focusing 
adjustment.  Actually,  however,  it 
is  very  difficult  to  make  electrodes 
with  the  precision  needed  for  such 
a  system,  and,  in  any  case,  adjust¬ 


qun.  The  electron  gun  is  readily  adapt¬ 
able  to  all  current  glass  or  metal  picture 
tubes.  No  change  is  needed  in  either  _ 
the  dellecting  yoke  or  ion-trap  magnet 

ment  would  still  be  required  to  com¬ 
pensate  for  the  small  changes  in 
focus  due  to  changes  in  grid  1  volt¬ 
age. 

If  a  focusing  voltage  of  approxi¬ 
mately  zero  is  used,  a  larger  ad¬ 
justment  range  is  needed  than  with 
higher-voltage  designs  and  the  fo¬ 
cus  is  a  little  poorer.  If,  as  will 
probably  always  be  the  case,  both 
focusing  voltage  and  high  voltage 
are  obtained  from  the  same  circuit, 
the  focusing  voltage  will  be  propor¬ 
tional  to  the  high  voltage  and  focus 
will  be  maintained  automatically. 

The  focusing  voltage  selected  for 
the  new  gun  is  less  than  5,000  volts. 
The  stem  and  base  of  picture  tubes 
can  easily  be  insulated  for  this 
value  and  the  voltage  can  readily 
be  obtained  from  a  rectifier  system 
connected  to  the  plate  of  the  hori¬ 


zontal  output  tube.  A  suitable  rec¬ 
tifier  circuit  is  shown  in  Fig.  3. 
This  low-cost  focusing-voltage  sup¬ 
ply  produces  a  negligible  drop  in 
the  high  voltage. 

This  electron  gun  can  be  used  in 
all  sizes  of  picture  tubes.  However, 
because  the  gun-to-screen  distance 
varies  with  tube  size,  the  amount 
of  focusing  voltage  required  also 
varies.  The  grid  4  voltage  is  ap¬ 
proximately  20  percent  of  the  high 
voltage.  It  will  be  slightly  higher 
for  the  larger  tubes  and  slightly 
lower  for  the  smaller  (and  shorter) 
tubes.  The  focus  voltage  of  the 
new  electrostatic-focus  gun  and 
other  characteristics  affecting  in¬ 
terchangeability  follow  the  recom¬ 
mendations  of  the  JETEC  Cathode- 
Ray  Tube  Committee. 

Centering 

Because  of  the  difficulty  and  ex¬ 
pense  of  providing  raster  centering 
by  means  of  direct  current  in  the 
deflecting  yoke  windings,  it  has 
become  universal  practice  in  mag¬ 
netic-focus  kinescopes  to  center  the 
raster  by  tilting  or  shifting  the 
magnetic-focus  field  off  the  kine¬ 
scope  axis. 

Since  this  method  is  not  practic¬ 
able  in  electrostatic-focus  tubes, 
centering  can  be  provided  in  most 
cases  by  the  use  of  a  small  magnet 
similar  to  the  ion-trap  magnet  but 
of  weaker  field  strength.  This 
magnet  is  placed  just  below  the 
deflecting  yoke,  as  shown  in  Fig.  1, 
and  centering  is  obtained  by  adjust¬ 
ing  the  strength  and  rotational 
position  of  the  magnet  on  the  tube 
neck. 

Advantages  of  New  Gun 

The  focus  performance  of  the 
electrostatic-focus  gun  does  not  de¬ 
pend  on  a  focusing  magnet  selected 
and  lined  up  on  the  tube  by  the  user, 
but  rather  on  the  symmetry  of  the 
focusing  electrodes  built  into  the 
tube.  Good  manufacturing  control 
is  needed  to  provide  a  well-focused 
spot  but  control  is  not  exceptionally 
critical. 

Because  both  electrostatic  and 
magnetic  focusing  systems  have 
reasonably  low  lens  aberrations,  the 
focused  spot  size  depends  primarily 
on  the  geometrical  magnification 
ratio  of  the  electron  optical  systems. 
Magnification  ratio,  and  with  it 


spot  size,  decreases  as  the  gun  is 
lengthened,  but  because  the  beam 
diameter  in  the  deflecting  field  also 
increases,  additional  deflection  de- 
focusing  results. 

The  electrostatic-focus  gun  has 
been  made  a  little  shorter  than  the 
magnetic  focus  gun  it  replaces  to 
reduce  deflection  defocusing,  at  the 
cost  of  but  a  small  increase  in  the 
size  of  the  spot  near  the  center  of 
the  screen.  This  design  helps  meet 
the  need  for  better  edge  resolution 
with  only  a  barely  perceptible  loss 
in  center  resolution. 

Automatic  Focus 

In  the  event  the  high  voltage 
changes  because  of  line-voltage 
changes  or  brightness  adjustments, 
focus  is  automatically  corrected  if 
the  focusing  voltage  is  obtained 
from  the  high-voltage  circuit. 

This  feature  eliminates  the  need 
for  complicating  receiver  oper¬ 
ation  by  either  providing  a  user 
focus  control  or  requiring  the  serv¬ 
ice  man  to  make  a  compromise 
adjustment. 

The  service  man  is  not  required 
to  make  the  critical  focusing-mag- 
net  alignment  which  in  the  past  has 
not  always  been  the  optimum  one. 
The  ion-trap  magnet  adjustment  is 
also  simplified  because  more  space 
is  available  and  the  shunting  of  its 
field  by  the  field  of  the  focusing 
magnet  is  avoided. 

The  cost  of  the  components  for 
obtaining  the  voltage  for  electro¬ 
static  focusing  compares  favorably 
with  the  cost  of  a  focusing  magnet. 

Elimination  of  the  focusing  mag¬ 
net  provides  appreciable  weight 
saving,  and,  as  a  result,  a  less  rigid 
tube  support  can  be  used  at  the 
deflecting  yoke. 

An  additional  important  con¬ 
sideration  is  that  the  electrostatic- 
focus  gun  is  suitable  for  use  in 
magnetic-deflection  radar  indicator 
applications.  In  these  applications, 
the  reduced  weight  and  the  unen¬ 
cumbered  neck  space  available  for 
rotating  deflection  yokes  are  of 
considerable  value. 
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Independent  Control  of 
Selectivity  and  Bandwidth 


Simple  R-C  amplifier  provides  a  wide  range  of  bandwidth-frequency  relationships  without 
affecting  selectivity  or  gain.  Can  be  made  to  give  constant  absolute  bandwidth  in  cycles 
per  second  for  different  center  frequencies  throughout  audio  range 


Need  occasionally  arises  for  a 
tunable  selective  a-f  ampli¬ 
fier  having  constant  gain  and  selec¬ 
tivity  but  whose  bandwidth  is  some 
specified  function  of  the  frequency 
to  which  the  amplifier  is  tuned.  A 
common  requirement  is  for  a  band¬ 
width  which  remains  constant  as 
the  center  frequency  is  varied  over 
a  wide  range. 

The  usual  solution  is  to  employ 
a  fixed-tuned  selective  amplifier 
and  to  vary  the  operating  frequency 
by  heterodyne  methods.  A  simple 
R-C  amplifier  can  be  made  to  give 
almost  any  desired  bandwidth-fre¬ 
quency  relationship  when  two  cir¬ 
cuit  elements  are  tuned  per  stage. 
The  special  case  of  constant  abso¬ 
lute  bandwidth  may  be  approxi¬ 
mated  conveniently  by  varying  only 
one  element. 

An  interesting  property  of  this 
circuit  is  the  ability  to  alter  band¬ 
width,  at  a  given  operating  fre¬ 
quency,  without  affecting  selectiv¬ 
ity  or  gain.  (By  selectivity  is 
meant  the  ratio  of  response  at  reso¬ 
nance  to  the  response  of  fre¬ 
quencies  very  far  from  resonance.) 
A  single-stage  amplifier  of  this 
type,  adjusted  to  have  a  greater- 
than-normal  bandwidth  for  a  given 
selectivity,  will  be  found  to  have  a 
response  very  similar  to  that  of  two 
conventional  amplifiers  in  cascade, 
except  for  frequencies  far  removed 
from  resonance. 

This  circuit  fills  the  gap  between 
selective  feedback  amplifiers  having 
bridged-T  or  equivalent  rejection 
filters  in  the  negative  feedback  loop, 
and  cascaded  conventional  ampli¬ 
fiers  made  selective  by  suitable 
choice  of  coupling-circuit  time-con¬ 
stants.  The  former  are  too  selec- 
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live  for  many  applications,  while 
the  latter  are  often  not  selective 
enough,  unless  a  large  loss  in  mid¬ 
band  gain  is  incurred. 

The  circuit  consists  essentially  of 
an  amplifier  provided  with  a  feed¬ 
back  loop  having  constant  ampli¬ 
tude  of  transmission,  but  variable 
phase.  At  very  low  and  very  high 
frequencies,  phase  is  such  that  the 
feedback  is  negative.  At  the  reso¬ 
nant  frequency  it  is  positive  and 
selective  amplification  results.'  In 
such  an  amplifier,  bandwidth  may 
be  adjusted  not  only  by  altering  the 
magnitude  of  the  feedback  voltage, 
which  determines  the  height  of  the 
resonant  peak,  but  also  by  varying 
the  rate  of  change  of  phase  with 
frequency  around  the  feedback  loop, 
which  broadens  the  response  curve 


FIG.  1 — SalactiT*  omplUiai  tunobl* 
with  opproximatcly  constant  obsolut* 
bandwidth  and  constcmt  qaln  botwMn 
300  and  6.000  cycies  psr  socond 


without  affecting  the  height  of  the 
peak. 

Phase  Control 

Control  of  the  rate  of  change  of 
phase  is  awkward  with  the  circuits 
commonly  used  in  selective  feed¬ 
back  amplifiers,  because  the  ampli¬ 
tude  of  transmission  through  the 
loop  will  also  change.  In  the  cir¬ 
cuit  of  Fig.  1  this  type  of  control 
is  easily  accomplished.  In  this  cir¬ 
cuit,  Vi  and  V,  are  the  frequency¬ 
determining,  phase-shifting  stages, 
and  V,  is  a  cathode  follower  for 
isolation.  The  condition  for  posi¬ 
tive  feedback  is  that  the  total  phase 
shift  through  the  feedback  loop  be 

2  tan"*  u  RiCi  -J-  2  tan~‘  w  RjCi  -  w  (1) 
We  may  solve  for  u>  by  noting  the 
identity  that 

2  Un-'  (*)  +  2  tan->  (-^)  -  »•  (2) 

Thus  when  is  equated  to 

l/(i>  i2tC»  the  resonant  angular  fre¬ 
quency  is  found  to  be 

0^  -  (3) 

V  RiOiRiPt 

An  interesting  property  of  this 
circuit  when  fJ,C,  =  RjC,  should  be 
pointed  out.  If  Q  is  defined  as  the 
ratio  of  the  response  at  resonance 
with  feedback,  to  the  response  at 
any  frequency  with  no  feedback, 
it  may  be  shown  that  the  fractional 
frequency  deviation  for  70-percent 
response  is  approximately 

_ 1 _  1 

»  “  dd/dwXO  “20 
where  dt^/dUo  is  the  rate  of  change 
of  phase  with  frequency  around  the 
feedback  loop.  The  approximation 
is  within  a  few  percent  when  Q  is 
greater  than  five.  Note  that  this  is 
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the  familiar  expression  relating  Q 
and  bandwidth  in  ordinary  reso¬ 
nant  circuits.  It  is  a  coincidence 
that  an  amplifier  having  a  feedback 
loop  of  this  sort  has  a  response  in 
the  vicinity  of  resonance  which  is 
substantially  identical  to  that  of  a 
resonant  circuit. 

From  Eq.  1 

it  _2«,C,  2R^, 

“  1  -h  1  4-  "u'W-’C.’  ^  ^ 

At  the  resonant  frequency,  if  both 
time  constants  are  equal,  ca  =  f?,Cj 
r=  R,C,  =  1.0,  and  =  2  as 

indicated  in  Eq.  4.  Now  let  /?iCi 
be  increased  by  some  factor  r.  If 
o)  is  to  be  the  same,  f?,C,  must  be 
multiplied  by  1/r.  Equation  4  may 
then  be  written 

2 _ r_  ^  4r 

du  1  +  ,  _1  1  + 

Thus  for  a  given  resonant  fre¬ 
quency,  d<f)/dui  and  hence  the  band¬ 
width  may  be  varied  by  multiplying 
one  time  constant  by  r  and  the 
other  by  1/r.  The  ratio  of  the 
bandwidth  when  r  is  greater  than 
1  to  that  when  r  =  1  is  (1  +  r*)  /2r. 
It  is  seen  that  the  bandwidth  is 
nearly  proportional  to  r  when  r  is 
large. 

Constant  Bandwidth 

For  a  tunable  amplifier  with  con¬ 
stant  percentage  bandwidth,  and 
with  independent  bandwidth  con¬ 
trol,  R,  and  R,  could  be  ganged, 
with  Cl  and  C,  switchable  in  such  a 
way  that  if  one  is  increased  by  r 
times,  the  other  is  decreased  by  1/r 
times.  When  these  capacitors  are 
switched,  resonant  frequency  and 
gain  remain  constant,  but  band¬ 
width  varies. 

A  physical  picture  of  the  way  in 
which  different  time  constants 
affect  the  slope  of  the  <f> — oj  curve, 
and  thus  the  bandwidth,  may  be 
had  from  the  phase-frequency 
curve  of  Fig.  2A.  The  center  curve 
shows  the  variation  in  each 
phase-shifting  stage  when  the  time 
constants  are  identical.  The  upper 
and  lower  curves  show  the  variation 
per  stage  when  one  time  constant 
is  10  times  as  great,  and  the  other 
0.1  as  great.  It  will  be  seen  that 
the  sum  of  the  phase  shifts,  when 
<i)  =  1.0,  is  still  180  degrees,  but 
that  the  slopes  of  the  curves  are 


FIG.  2 — CuTTei  show  operating  char¬ 
acteristics  oi  circuits  shown  in  Fig.  1 
and  Fig.  3 


considerably  less  than  that  of  the 
center  curve. 

If  a  tunable  amplifier  is  desired 
whose  absolute  bandwidth  remains 


nearly  independent  of  center  fre¬ 
quency,  it  is  possible  to  set  the  two 
time  constants  equal  at  a  frequency 
somewhat  higher  than  the  highest 
of  interest.  Tuning  may  then  be 
done  by  varying  only  one  time  con¬ 
stant;  to  decrease  frequency  it  is 
made  larger. 

Inspection  of  the  equations  will 
show  that  frequency  is  inversely 
proportional  to  the  square  root  of 
the  ratio  of  the  tuning  to  the  fixed 
time  constant,  and  that  r  is  directly 
proportional  to  the  square  root  of 
this  ratio.  The  resulting  variation 
of  bandwidth  versus  frequency  is 
shown  in  Fig.  2B.  It  is  seen  that 
the  actual  curve  approximates  the 
slope  of  the  ideal  curve  for  constant 
absolute  bandwidth  very  closely 
when  the  ratio  of  time  constants  is 
larger  than  about  nine. 

An  example  of  the  variation  of 
bandwidth  with  resonant  frequency 
obtainable  in  a  tunable  amplifier  of 
this  sort  is  shown  in  Fig.  2C.  If 
the  bandwidth-frequency  variation 
of  Fig.  2C  is  unsatisfactory  for  any 
reason,  almost  any  desired  varia¬ 
tion  may  be  obtained  by  changing 
both  time  constants  simultaneously, 
but  by  different  amounts.  The 
ganged  resistors  or  capacitors  may 
further  be  so  connected  that  for  a 
given  rotation  of  a  common  shaft, 
one  time  constant  increases  as  the 
other  decreases.  If  these  changes 
are  by  unequal  amounts,  a  very 
rapid  increase  or  decrease  in  band¬ 
width  can  be  obtained  for  a  small 
change  of  resonant  frequency. 

The  shape  of  the  curve  of  reso¬ 
nant  frequency  versus  shaft  rota¬ 
tion  will  of  course  depend  on  the 
law  of  bandwidth  variation  chosen. 
This  can  be  taken  care  of  in  the  dial 
calibration. 

Practical  Application 

An  example  of  a  situation  in 
which  the  variable-bandwidth  prop¬ 
erty  is  valuable  is  an  audio-fre¬ 
quency  filter  for  selecting  code  sig¬ 
nals  of  different  pitches.  Such  a 
filter  might  be  used  in  the  audio 
output  of  a  communications  re¬ 
ceiver  equipped  with  an  intermedi¬ 
ate-frequency  crystal  filter  to  aug¬ 
ment  the  overall  selectivity. 

In  the  most  selective  position, 
crystal  filters  have  a  bandwidth  of 
the  order  of  100  cycles.  This  band¬ 
width  is  equivalent  to  a  Q  of  5,000 


122 


April,  1951  — ELECTRONICS 


at  500  kc,  a  Q  of  50  at  5,000  cps  and 
a  Q  of  3  at  300  cps.  With  the  selec¬ 
tive  amplifier  of  Fig.  1  and  identi¬ 
cal  tuning  time-constants,  it  is  not 
at  all  difficult  to  obtain  a  response 
equivalent  to  that  of  a  tuned  circuit 
having  a  Q  of  100  at  300  cps.  The 
selectivity  would  be  desirable,  but 
the  associated  bandwidth  of  3 
cycles  between  70-percent  points  is 
prohibitively  narrow  for  many 
practical  applications. 

To  make  audio  selectivity  more 
nearly  match  i-f  selectivity  no 
matter  what  the  pitch  of  the  in¬ 
coming  signal,  the  tuned  amplifier 
may  be  so  designed  that  both  time 
constants  are  equal  at  the  highest 
audio  frequency  of  interest,  say 
6,000  cps.  Then  resonant  fre¬ 
quency  may  be  changed  by  varying 
one  time  constant  alone.  The  audio 
bandwidth  will  be  the  same  as  that 
of  the  crystal  filter,  if  the  resonant 
rise  is  made  equal  to  60  at  6,000  cps. 
The  bandwidth  at  300  cycles  will  be 
10  times  as  large  as  at  6,000  cps  for 
the  same  selectivity.  Thus  it  is 
half  as  large  as-,  it  should  be  in 
order  for  the  bandwidth  in  cycles 
to  be  the  same  at  this  frequency  as 
at  6,000  cps,  but  this  is  close  enough 
for  practical  purposes  and  is 
a  great  improvement  over  the 
equal-time-constant  case. 

Where  large  changes  in  time  con¬ 
stant  are  required,  resistance  tun¬ 
ing  is  desirable  unless  considerable 
range-switching  can  be  tolerated. 
The  chief  practical  problem  with 


resistance  tuning  is  the  varying 
impedance  of  the  R-C  phase-shift 
combination  which  at  the  higher 
frequencies  acts  as  a  finite  load  on 
the  phase  inverter  and  causes  a  re¬ 
duction  in  the  magnitude  of  the 
feedback  voltage. 

This  problem  is  somewhat  worse 
when  only  one  time  constant  is  to 
be  varied,  and  tuning  is  to  be  over 
a  wide  range.  The  design  pro¬ 
cedure  used  with  the  circuit  of  Fig. 
1  follows.  First,  a  value  for  C,  is 
chosen  which  makes  its  reactance 
at  6,000  cps  (the  highest  fre¬ 
quency)  equal  to  5  megohms.  This 
value  is  5.3  /x/if.  Since  this  time 
constant  must  be  400  times  as  large 
to  permit  operation  at  300  cps,  the 
actual  value  assigned  C,  is  400 
times  5.3  or  roughly  0.002  id.  Thus 
when  operation  is  at  6,000  cps,  the 
resistance  of  R,  will  be  set  at  12,500 
ohms  and  the  magnitude  of  the  im¬ 
pedance  across  the  cathode  follower 
will  be  1.4  times  this.  A  change  in 
the  magnitude  of  the  feedback 
voltage  of  the  order  of  five  percent 
may  accordingly  bt!  expected. 

To  minimize  loading  on  V.,  the 
fixed  resistance  R,  may  arbitrarily 
be  made  120,000  ohms.  Then  Ct  is 
the  capacitance  whose  reactance  is 
120,000  ohms  at  6,000  cycles,  or 
approximately  200  /i/if.  Therefore 
at  6,000  cps,  the  time  constants  are 
equal ;  at  300  cps,  R,Ci  is  400  times 
as  large. 

It  is  possible  to  compensate  to 
some  extent  for  reduced  feedback 


voltage  at  the  higher  frequencies 
by  deliberately  unbalancing  the 
plate  and  cathode  resistors  of 
V,  or  V,  (Fig.  1). 

Expanded  Bandwidth 

The  ability  to  obtain  wider-than- 
usual  bandwidth  at  maximum  selec¬ 
tivity  in  a  single  stage  is  an 
interesting  property  of  selective 
feedback  amplifiers.  The  only  way  to 
accomplish  the  equivalent  with  con¬ 
ventional  resonant  circuits  seems  to 
be  to  employ  more  than  one,  either 
as  a  single-stage  amplifier  employ¬ 
ing  over-coupled  circuits,  or  as  two 
tuned  amplifier  stages  in  cascade. 

Figure  2D  shows  a  comparison 
between  a  one-stage  R-C  amplifier 
having  a  resonant  rise  of  100  times 
and  a  bandwidth  five  times  normal, 
and  two  cascaded  L-C  tuned  ampli¬ 
fiers  having  Q’s  of  10.  The  two  re¬ 
sponse  curves  are  very  similar  in 
the  neighborhood  of  the  response 
peak,  although  it  must  be  pointed 
out  that  the  response  of  the  reso¬ 
nant  circuits  will  continue  to  fall  off 
at  frequencies  very  far  from  reso¬ 
nance,  whereas  that  of  the  amplifier 
will  level  off. 

In  Fig.  3  is  shown  the  circuit  of 
a  laboratory  tunable  selective  ampli¬ 
fier  arranged  for  a  constant-per¬ 
centage-bandwidth  variation  with 
tuning,  and  incorporating  a  choice 
of  three  bandwidths  at  any  desired 
selectivity. 

A  combination  of  positive  and 
negative  feedback  is  used  to  stab¬ 
ilize  the  response.  Vacuum  tubes, 
identical  to  those  in  the  tuned  posi¬ 
tive  feedback  loop,  have  been  in¬ 
corporated  in  the  untuned  negative 
feedback  loop.  Thus  changes  in 
gain  in  one  branch  due  to  supply 
voltage  variations  are  offset  by  sub¬ 
stantially  equal  changes  in  the 
other. 

Measured  response  curves  at  a 
single  frequency  for  the  three  posi¬ 
tions  of  the  selectivity  control  are 
shown  in  Fig.  2E. 

The  work  described  in  this  paper 
was  carried  out  under  Contract 
W-28-099  aclSl  between  the  Watson 
Laboratories,  AMC,  and  Stanford 
University.  The  experimental  work 
was  done  by  Frank  S.  Holman. 
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MIXED  FERRITES 
foi  Recording  Heads 


Inexpensive  ferrite  heads  show  promise  as  substitutes  for  units  using  critically  short 
nickel.  Advantages  are  simple  construction  with  no  laminations,  minimized  eddy-current 
losses  at  high  frequencies  and  reduced  head  wear  in  continuous-duty  applications 


By  ROBERT  HERR 

Minnesota  Mining  d  Manufacturing  Co. 
8t.  Paul,  Minn. 


Head  wear  and  eddy-current 
losses  are  important  problems 
in  the  design  of  ring-type  heads  for 
magnetic  recording.  Playback  heads 
of  high-permeability  alloys,  re¬ 
quired  for  sensitivity,  are  con¬ 
structed  of  thin  laminations  to  min¬ 
imize  eddy-current  losses  but  at  the 
high  frequencies  now  common  in 
pulse  recording,  computing  and  tele¬ 
metering,  the  required  degree  of 
fineness  becomes  impractical  from 
a  manufacturing  point  of  view. 

The  iron  oxide  used  in  recording 
tapes  is  several  times  harder  than 
the  high-permeability-alloy  head 
and  causes  wear.  By  careful  design,- 
this  wear  has  been  reduced  to  a 
minimum  in  machines  used  for  in¬ 
termittent  operations  but  still  is  an 
important  consideration  for  con¬ 
tinuous-duty  equipment. 

Improved  Magnetic  Materials 

Within  the  past  decade  there 
have  been  important  advances  in 
magnetic  materials,  particularly  the 
ferrites',  which  show  promise  for 
solving  these  problems.  Some  of 
these  materials,  for  example 
ZnOFejOiMnOFeiOa,  have  permea¬ 
bilities  at  room  temperature  ap¬ 
proaching  those  of  high-permeabil¬ 
ity  alloys.  These  materials  are  such 
poor  conductors  that,  depending  on 
the  material,  eddy-current  losses 
are  not  detectable  below  1  to  30  me. 
In  addition,  they  are  dimensionally 
stable  substances  with  a  Moh  hard¬ 


ness  of  about  seven,  or  in  the  same 
range  as  iron  oxide. 

These  magnetic  materials  have 
become  commercially  available  in 
this  country  recently.  For  example, 
the  North  American  Phillips  Co. 
supplies  several  grades  of  Ferrox- 
cube  and  the  General  Ceramics  and 
Steatite  Corp.  produces  several 
grades  of  Ferramics,  which  have 
been  described  in  detail.** 

Figure  1  shows  the  components 
of  an  experimental  head  made  of 
Ferramic  E  or  Ferramic  G.  A  mag¬ 
netic  core  was  obtained  by  cutting 
a  toroid  of  i-in.  outer  diameter  in 
half.  After  cutting,  one  gap  was 
reduced  in  depth  and  the  mating 
surfaces  were  smoothed.  As  the 
material  is  too  hard  to  be  machined, 
it  must  be  cut  with  a  silicon-carbide 
wheel  (with  water)  and  can  only  be 
ground  and  lapped  by  hard  mate¬ 
rials. 

Experimental  heads  have  been 
carefully  tested  as  record,  erase  and 
playback  heads,  and  have  given  gen¬ 
erally  excellent  results.  Ferramic  E 
with  the  highest  initial  permeabil¬ 
ity  gives  best  results  in  playback. 
Ferramic  G,  with  high  resistivity, 
may  be  slightly  preferable  for 
record  or  erase  heads,  particularly 
if  frequencies  in  excess  of  1  me  are 
to  be  used. 

In  actual  use,  magnetic  tape  will 
not  wear  the  head  material  enough 
in  hours  of  running  to  be  detected 
microscopically.  The  abrasion  re¬ 
sistance  of  these  heads  is  so  great 
that  new  problems  in  head  construc¬ 
tion  are  created.  With  soft  mate¬ 
rials,  the  final  lapping  of  the  con¬ 
tact  surfaces  is  often  done  by  the 
tape  during  the  first  minutes  or 


hours  of  use.  In  the  case  of  fer¬ 
rites,  the  surface  presented  to  the 
tape  must  be  ground  and  lapped  to 
perfection  because  any  irregulari¬ 
ties  will  scrape  and  damage  the 
tape. 

Design  Features 

For  good  head  efficiency,  the 
front-gap  depth  should  be  kept  as 
small  as  possible.  With  soft  mate¬ 
rials,  a  practical  limit  is  reached 
because  the  material  tends  to  wear 
down.  Thus,  the  front-gap  depth 
is  frequently  made  0.05  to  0.1  inch 
so  that  wear  of  0.005  to  0.02  inch 
will  not  cause  too  great  a  change  in 
head  characteristics.  With  ferrite 
materials,  no  detectable  wear  oc¬ 
curs  and  the  core  at  the  front  gap 
may  be  made  as  thin  as  the  pre¬ 
cision  of  grinding  techniques  will 
allow. 

It  is  desirable  to  keep  the  front 
gap  thin  because  then  a  greater 
part  of  the  total  flux  is  useful  in 
magnetizing  the  tape  when  record¬ 
ing.  Also,  in  playback  a  greater 
fraction  of  the  flux  generated  by 
the  tape  passes  through  the  pickup 
coils  instead  of  being  shunted 
across  the  front  gap.  A  thin  front 
gap  makes  possible  more  turns  and 
thus  greater  sensitivity  while  keep¬ 
ing  the  inductance  low  and  the 
resonant  frequency  high.  This  is 
a  decided  advantage  for  use  at  high 
frequencies.  A  good  discussion  of 
these  factors  of  head  design  is 
given  in  a  recent  paper  by 
Rettinger*. 

In  the  heads  such  as  shown  in 
Fig.  1,  260  turns  were  wound  on 
each  leg  and  the  inductance  at  1,000 
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cycles  was  measured.  The  back  gap, 
full  cross  section,  was  closed  as  well 
as  possible  and  the  front  gap  was 
spaced  0.0005  inch.  For  Ferramic 
E  cores  with  a  0.050-inch  front-gap 
depth  the  inductance  was  44  mh,  11 
mh  for  each  coil,  indicating  neg¬ 
ligible  leakage  flux.  For  cores  with 
a  0.015-inch  front-gap  depth,  the 
inductance  was  only  19  mh.  These 
heads  had  the  same  signal  sensitiv¬ 
ity  in  pickup.  For  Ferramic  G  the 
ftiductances  and  sensitivities  are 
about  one-half  as  great. 

Results  of  Tests 

In  tests  at  audio  frequencies, 
heads  of  Ferramic  E  have  per¬ 
formed  in  a  manner  substantially 
indistinguishable  from  more  con¬ 
ventional  ones  with  one  exception  to 
be  discussed  later.  The  loss  at  high 
frequencies  is  less  with  Ferramic  E 
heads,  with  the  frequency  at  which 
the  difference  becomes  appreciable 
depending  upon  the  laminations  of 
the  metallic  head. 

The  exception  mentioned  previ¬ 
ously  concerns  short-wavelength  re¬ 
sponse  as  distinguished  from  high- 
frequency  response.  These  two 
terms  can  only  be  used  interchange¬ 
ably  at  a  given  tape  velocity.  Some 
of  the  effects  which  limit  high-fre¬ 
quency  response  of  a  recorder  are 
true  frequency  effects  such  as  eddy- 
current  losses  and  stray  capacitance 
while  other  factors  such  as  head 
alignment,  gap  resolution  and  tape- 
to-head  contact  depend  directly  on 
wavelength. 

Ferrite  structures  tested  have 
shown  a  granular  structure  that  is 
coarser  than  is  desirable  in  mag¬ 
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FIG.  1 — Componanto  oi  on  axparlmantol  magnallc  racording  haad  using  a  core  mada  oi 
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netic  heads  and  leads  to  less  perfect 
gaps  than  are  customarily  obtained 
with  metallic  alloys.  Coarseness  of 
the  basic  particles  makes  the  edge 
of  the  gap  rough. 

The  best  results  were  obtained  by 
polishing  with  Arkansas  hard  stone 
which  yielded  gap  edges  with  many 
irregularities  of  about  0.0003  inch 
and  some  larger.  Such  heads  are 
less  sensitive  than  metal  heads  to 
wavelengths  of  less  than  about 
0.002  inch.  However,  it  should  be 
mentioned  that  these  structures 
were  made  for  inductance  cores  and 
pulse  transformers,  where  this  de¬ 
gree  of  coarseness  is  of  no  import¬ 
ance.  There  is  nothing  in  the  na¬ 
ture  of  the  ferrites  that  precludes 
their  being  made  in  a  much  finer 
particle  size. 

Only  preliminary  measurements 
have  been  made  and  more  definite 
advantages  or  shortcomings  may 
appear  as  the  heads  are  used  in 
varying  applications.  For  example, 
some  materials  are  more  affected 
than  others  by  mechanical  stress 
or  temperature  and  some  may  be¬ 
come  permanently  magnetized  more 
easily  than  others.  These  factors 
must  be  evaluated  after  use  in 
different  head  mounts.  From  the 
magnetization  characteristics  of  the 
best  of  the  ferrite  materials,  one 
should  expect  a  lesser  tendency 
toward  permanent  magnetization, 
and  a  greater  temperature  coeffic¬ 
ient,  than  in  metal  heads. 

Conclusions 

Ferrite  heads  show  definite 
promise  in  continuous-duty  ma¬ 
chines,  high-frequency  recording. 


computing  and  telemetering  and  in 
erase  heads  to  operate  at  higher 
frequencies  than  are  now  practic¬ 
able  without  excessive  heating.  In 
addition,  it  seems  that  ferrite  heads 
could  be  made  roughly  the  equal  of 
metallic  heads  in  routine  applica¬ 
tions.  If  this  proves  to  be  true, 
ferrite  heads  may  be  used  in  every¬ 
day  audio  applications  as  well  as 
special  uses. 

If  cost  alone  is  the  determining 
factor,  ferrite  heads  have  a  decided 
advantage.  Molding  and  grinding 
a  single  piece  is  cheaper  than 
punching,  insulating  and  assem¬ 
bling  dozens  of  laminations,  and  no 
annealing  is  necessary. 

Ferrites  are  composed  for  the 
greater  part  of  iron  and  oxygen 
with  only  small  amounts  of  scarcer 
metals.  Metallic  alloys,  on  the 
other  hand,  consist  of  a  high  per¬ 
centage  of  these  scarce  metals,  par¬ 
ticularly  nickel.  If  the  present 
shortage  of  nickel  should  become 
more  severe,  manufacturers  may 
find  themselves  forced  to  develop 
ferrite  heads  regardless  of  any 
drawbacks  they  may  have. 

The  author  wishes  to  thank  S.  M. 
Rubens  of  Engineering  Research 
Associates,  St.  Paql,  Minn.,  for 
early  and  continuing  discussions  of 
the  possibilities  of  the  ferrite 
materials  in  this  application. 
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Metal  Evapoiatoi  Uses 


The  problem  of  putting  pol¬ 
ished  metallic  finishes  on  non¬ 
conducting  materials  has,  until 
recently,  been  solved  for  only  a  few 
combinations  of  base  substance  and 
metal.  Chemical  silvering  of  glass 
has  made  possible  nearly  all  of  the 
mirrors  in  use.  On  such  silver  coat¬ 
ings  other  metals  can  be  plated, 
but  the  variety  is  limited.  If  plas¬ 
tics  are  used  instead  of  glass, 
further  difficulties  arise  in  coating 
because  of  chemical  reactions  which 
occur  in  processing  and  the  effects 
of  heat  on  the  plastic. 

One  satisfactory  method  of 
metallizing  unplatable  materials  is 
to  condense  metal  onto  their  sur¬ 
faces  from  the  vapor  state.  This 
technique  has  become  standard  in 
many  plants  manufacturing  metal- 
coated  plastics.  Only  a  few  metals, 
notably  zinc  and  cadmium,  do  not 
form  good  mirrors  when  condensed 
on  a  polished  surface  at  room 
temperature.  Mirrors  of  rare  met¬ 
als  may  economically  be  made  since 
the  metal  coating  is  very  thin  and 
only  a  small  amount  of  metal  is  re¬ 
quired. 

Filament-Type  Evaporators 

If  bright  mirror  surfaces  are  to 
be  produced,  evaporation  must  take 
place  in  a  high  vacuum,  0.001  mm 


of  Hg  or  less.  In  typical  vacuum¬ 
coating  equipment  the  bell  jar  in 
which  work  is  done  is  evacuated  by 
mechanical  and  vapor  diffusion 
pumps.  The  jar  rests  on  a  base 
plate  that  provides  a  smooth  seat 
for  the  sealing  gasket  attached  to 
the  rim  of  the  jar.  Power  for  heat- 


FIG.  2 — Laboratory  OTopoiator  modi- 
ilod  to  UM  high-iroquoncy  induction 
hooting  initead  of  tho  more  eonvon- 
tionol  iilamont  mothod  oi  conTOrting 
motaU  to  tho  Topor  ototo 


ing  the  metal  until  it  evaporates  is 
brought  through  the  base  plate  by 
means  of  vacuum-tight  insulated 
bushings. 

In  most  vacuum  evaporators  the 
metal  is  placed  within  a  helical  or 
conical  filament  made  of  high-melt¬ 
ing-point  metal  such  as  tungsten  or 
tantalum.  The  filament  is  heated 
from  the  power  lines  through  a 
step-down  transformer,  usually 
with  an  autotransformer  in  the  pri¬ 
mary  to  permit  close  control  of 
heating  current.  This  method  is 
satisfactory  for  many  uses,  but  has 
certain  disadvantages  which  limit 
its  applications  and  produce  unsat¬ 
isfactory  results  for  some  metals : 

Some  metals  have  such  high 
melting  points  that  the  directly 
heated  filament  burns  out  before 
much  material  can  be  evaporated. 

A  great  many  metals,  when 
melted  by  heat  from  the  fUa- 
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FIG.  1 — Circuit  oi  tho  high-iroquoncy  motal  OTOporator.  Protoctiro  contactors  aro 
not  shown 
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High-Frequency  Heating 


By  ROBERT  Q.  PICARD  and  J.  E.  JOY 

Victor  DMaion 
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Elimination  of  conventional  metal-heating  filament  makes  it  possible  to  convert  more 
metals  to  the  vapor  state  and  deposit  them  on  nonconducting  materials.  Surface  con¬ 
tamination  is  avoided.  Further  progress  depends  on  the  development  of  better  crucibles 


FIG.  3 — ^Lookinq  down  into  tho  ▼ocnum 
chombor,  ahowinq  tho  unoU  woloi- 
oeoUd  work  coil,  tho  lorqor  roaonont- 
drcait  coil  with  ita  tuninq  copadlor  omd. 
at  tho  oppor  loft  tho  cooxlal  connoctoi 


merit,  react  with  the  filament  and 
destroy  it  before  evaporation  takes 
place. 

Many  metals  do  not  wet  the  fila¬ 
ment  well  when  molten,  and  hence 
do  not  evaporate  well. 

Even  when  a  molten  charge  does 
wet  the  filament  wires,  most  of  the 
heating  power  is  dissipated  by  the 
filament  and  a  relatively  small  per¬ 
centage  goes  into  the  metal  to  be 
evaporated,  a  situation  which  is 
particularly  serious  for  metals  that 
are  difficult  to  evaporate. 

Some  filament  material  evapo¬ 
rates  simultaneously  with  the 
charge,  and  the  resultant  condensed 
surface  is  chemically  impure. 

H-F  Induction  Type 

All  of  the  above  problems  are 
solved  if  the  directly  heated  fila¬ 
ment  is  eliminated.  In  order  to  ac¬ 


complish  this,  a  laboratory  evapo¬ 
rator  was  modified  to  use 
high-frequency  induction  heating 
to  melt  and  evaporate  the  metal 
charge. 

A  number  of  new  problems  arose 
immediately.  Tl^e  efiiciency  of 
energy  transfer  from  the  r-f  gen¬ 
erator  to  the  metal  charge  depends 
on  how  closely  the  two  may  be 
coupled.  Because  the  charge  to  be 
heated  was  only  a  few  cubic  milli¬ 
meters  in  volume,  the  frequency 
used  for  heating  had  to  be  much 
higher  than  that  conventionally 
used  in  induction  equipment  (10- 
to-600  kc).  Calculations  showed 
that  for  satisfactory  energy  trans¬ 
fer  the  operating  frequency  would 
have  to  be  greater  than  60  me.  At 
the  same  time  a  substantial  amount 
of  power  was  needed  so  that  the 
metal  could  be  brought  to  a  high 
temperature  quickly  and  not  dissi¬ 
pate  the  heat  to  surrounding  mate¬ 
rials  by  conduction  and  radiation. 

In  addition  to  the  electrical  prob¬ 
lems,  several  mechanical  complica¬ 
tions  had  to  be  resolved.  First,  a 
special  vacuum-tight  connector  had 
to  be  designed  to  conduct  high-fre¬ 
quency  power  into  the  vacuum 
chamber.  This  connector  had  to  be 
of  the  coaxial  type  to  operate  at  the 
frequency  involved  and  had  to  have 
the  outer  conductor  at  ground  po¬ 
tential  to  simplify  connection  to 
the  vacuum  unit  The  insulating 
spacer  was  required  to  meet  rigid 
mechanical,  electrical  and  vacuum 
specifications.  Second,  a  small 
water-cooled  vacuum  -  tight  work 


coil  was  needed  to  hdd  the  metal 
charge  and  its  container.  Finally, 
crucibles  capable  of  holding  the 
metal  at  the  high  temperature  at 
which  evaporation  takes  place  had 
to  be  investigated. 

General  Arrangement 

The  completed  model  uses  an 
electronic  generator  which  operates 
at  70  me  with  1-kw  output.  The 
simplified  schematic  diagram  is 
shown  in  Fig.  1.  Incoming  115-volt 
60-cycle  single-phase  power  is  con¬ 
trolled  by  operation  of  a  switch. 
This  switch  is  equipped  with  a  mag¬ 
netically  operated  cutout  which 
provides  protection  in  the  event  of 
a  heavy  overload.  Protection  for 
the  mercury-vapor  rectifier  tubes  is 
provided  by  the  time-delay  relay. 
This  relay  (not  diagrammed)  is  ad¬ 
justed  to  insure  a  time  delay  of  30 
seconds  between  the  application  of 
power  to  the  filament  circuits  and 


FIG.  4 — Crou  Mcllan  of  th*  cocodol 
coanactor,  port  of  which  Is  vUibls  in 
nq.  3 
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the  application  of  high  voltage  to 
the  rectifier  tubes. 

The  radio-frequency  circuit  is 
fixed-tuned  and  consists  of  two  type 
GL592  tubes  connected  for  parallel 
operation  in  a  tuned  plate-tuned 
grid  circuit.  High  voltage  d-c  for 
the  oscillator  tubes  is  obtained 
from  a  full-wave  rectifier  in  which 
two  type  8008  mercury  vapor  tubes 
are  employed.  Ripple  is  removed  by 
the  filter  network  in  the  output  cir¬ 
cuit  of  the  rectifier.  The  output 
voltage  of  the  rectifier  is  controlled 
by  an  input-circuit  Powerstat,  is 
continuously  variable  from  zero  to 
maximum  and  is  the  means  for  con¬ 
trol  of  r-f  power  and,  hence,  of 
heating. 

Figure  2  shows  a  view  of  the  lab- 
oratory-model  evaporator.  The 
right-hand  section  houses  the  d-c 
power  supply  and  control.  The  cen¬ 
ter  section  above  the  mechanical 
pump  contains  pump  operating 
switches  and  filament  supply  trans¬ 
formers.  The  left-hand  section 
houses  the  diffusion  pump,  baffles, 
base  plate  for  the  bell  jar  (shown 
lying  on  top  of  the  unit  at  the 
right)  and  the  r-f  generator. 

Attached  below  the  base  plate  and 
forming  a  part  of  the  vacuum  sys¬ 
tem  is  a  section  of  4-inch-diameter 
tubing  which  houses  the  resonant 
circuit  and  the  closely  coupled  work 
coil  for  heating  the  metal.  Both 
coils,  and  the  resonant-circuit 
capacitor,  are  shown  in  Fig.  3. 

Design  Details 

The  work  coil  is  made  of  i-inch 
copper  tubing.  It  may  be  replaced 
by  draining  cooling  water,  remov¬ 
ing  the  anchoring  block  and  unsold¬ 
ering  the  two  joints  visible  in  Fig. 

3. 

The  vacuum-tight  coaxial  connec¬ 
tor  is  shown  in  cross-section  in  Fig. 

4.  A  Teflon  plug  comprises  the  in¬ 
sulator  and  support  for  the  inner 
conductor.  The  problem  of  vacuum 
sealing  this  plug  was  solved  by  us¬ 
ing  Picein  wax,  which  wets  both  the 
Teflon  and  the  brass  conductors  and 
appears  unaffected  by  the  high- 
frequency  currents.  A  ring,  sold¬ 
ered  at  the  high-vacuum  end  of  the 
plug,  supported  it  against  atmos¬ 
pheric  pressure  and  a  Teflon  rod 
through  the  entire  assembly  pre¬ 
vented  slipping  of  the  inner  con¬ 
ductor.  The  position  of  the  plug 


was  cho.sen  so  that  metal  evap¬ 
orated  could  not  strike  the  Teflon. 
The  generator  end  of  the  connection 
may  be  seen  in  Fig.  5,  above  the 
coupling  capacitor. 

Difficulty  was  experienced  in  ob¬ 
taining  suitable  crucibles  for  hold¬ 
ing  the  metal  charge  during  evapo¬ 
ration.  The  problem  has  not  yet 
been  entirely  solved.  Unglazed  ce¬ 
ramics  were  rapidly  permeated  by 
molten  metal  and  destroyed.  Glazed 


FIG.  S— Th«  r-f  o«cillator  providM  1-kw 
output  ot  70  me.  Tho  two  tubo*  are 
connected  in  parallel  at  thown  in  the 
circuit  diagram  of  Fig.  1 

ceramics  were  little  better,  because 
the  temperature  of  the  metal  usu¬ 
ally  exceeds  the  melting  point  of 
glazes.  Sapphire  crucibles  offered 
some  encouragement,  but  usually 
broke  after  one  heating  of  the 
higher-melting-point  metals.  The 
best  crucibles  tried  so  far  are  small 
thimbles  of  fused  quartz.  These  are 
cheap,  easy  to  make,  and  can  be  de¬ 
pended  on  to  last  throughout  an 
evaporation.  Platinum  and  other 
difficult-to-evaporate  metals  have 
been  satisfactorily  vaporized  from 
these  quartz  thimbles. 

Operation  and  Experience 

In  operation,  a  small  crucible  is 
placed  within  the  water-cooled  work 
coil  but  not  touching  it  (to  mini¬ 
mize  thermal  shock  to  the  crucible) 
and  metal  is  placed  in  the  crucible. 
The  surface  to  be  metallized  is  posi¬ 
tioned  above  the  crucible,  the  bell 
jar  is  placed  on  the  base  plate  and 
the  pumps  are  started.  After  a 
vacuum  of  the  order  of  10  *  mm  of 
Hg  is  obtained,  the  r-f  power  is 
applied  and  evaporation  proceeds. 


An  extremely  good  vacuum  is 
needed  because  of  the  intense  high- 
frequency  fields  existing  in  the  jar. 

If  the  pressure  exceeds  10  *  mm  of 
Hg,  these  fields  will  ionize  the  resid¬ 
ual  gas  in  the  chamber,  dissipating 
the  power  in  the  gas  instead  of 
heating  the  metal. 

Power  should  be  applied  to  the 
metal  rapidly  so  that  it  is  heated 
and  evaporated  quickly  and  losses 
by  conduction  to  the  crucible  are 
minimized.  Some  metals,  however, 
have  large  quantities  of  adsorbed 
gas,  and  these  must  first  be  out- 
gassed  at  low  heat  so  that  sizeable 
droplets  of  molten  metal  will  net 
later  be  spattered  by  the  rapidly 
expanding  gas.  If  the  metal  gives 
up  much  gas  upon  heating,  this  gas 
will  ionize  in  the  high-frequency 
field  and  the  metal  will  cool  as 
power  is  transferred  from  it  to  the 
ionization  process. 

The  evaporator  as  constructed 
has  worked  satisfactorily  for  a  wide 
variety  of  metals.  Its  rated  power 
of  1  kw  at  70  me  has  proved  ade¬ 
quate.  The  results  obtained  with 
it  show  that  all  of  the  objections 
due  to  directly-heated  filaments 
have  been  overcome.  Uncontami¬ 
nated  surfaces  of  any  metal  may 
now  be  produced.  In  addition,  the 
use  of  a  crucible  produces  a  well- 
defined  beam  of  metal  vapor  rather 
than  distribution  over  a  dx  solid 
angle  and  results  in  a  more  efficient 
coating  process.  Furthermore,  those 
areas  of  the  bell  jar  not  in  line  with 
the  molecular  beam  remain  un¬ 
coated,  permitting  observation  of 
many  evaporations  without  the 
necessity  of  having  to  clean  the  jar 
after  each  observation. 

The  process  has  some  disad¬ 
vantages  when  compared  to  direct- 
heating  evaporators.  The  high-fre¬ 
quency  generator  is  more  complex 
and  more  expensive,  and  it  must  be 
shielded  to  prevent  radio  interfer¬ 
ence.  The  efficiency  of  heating 
drops  as  the  metal  evaporates  and 
the  charge  gets  smaller,  and  it  is 
virtually  impossible  to  evaporate  a 
charge  to  completion.  However,  for 
the  many  cases  where  it  is  essential 
to  evaporate  metals  which,  for  one 
reason  or  another,  bum  out  fila¬ 
ments  rapidly,  or  where  uncon¬ 
taminated  metal  surfaces  must  be 
obtained,  the  high-frequency  evap¬ 
orator  is  recommended. 
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Lattice-Type  Ciystal  Filter 


Crystal  filters  of  the  type  described  can  easily  be  made  for  any  frequency  at  which  good 
crystals  are  obtainable.  The  attainable  bandwidth  is  proportional  to  the  center  fre¬ 
quency,  but  can  be  made  wider  by  coils  or  narrower  by  capacitors.  Requirements  for 
crystals,  capacitors  and  terminating  devices  are  not  stringent 


By  RICHARD  LOWRIE 

Annandale,  Va. 


The  selection  of  an  intermediate 
frequency  for  a  low-frequency, 
wide-range  superheterodyne  re¬ 
ceiver  presents  many  vexing  prob¬ 
lems.  If  a  frequency  below  the  low¬ 
est  input  frequency  is  chosen,  im¬ 
age  rejection  becomes  difficult  at 
the  higher  input  frequencies.  If 
an  intermediate  frequency  above 
the  highest  input  frequency  is 
chosen,  good  skirt  selectivity  is 
difficult  to  obtain,  and  oscillator  in¬ 
stability  is  aggravated. 

A  recent  design  of  a  receiver  to 
cover  the  100  kc  to  1.75-mc  range  in 
the  smallest  practical  volume  met 
this  dilemma,  not  by  the  use  of  two 
different  low  intermediate  fre¬ 
quencies,  one  for  the  low  band  and 
one  for  all  other  bands,  as  is  now 
standard  practice,  but  by  the  use  of 
an  intermediate  frequency  higher 
than  the  highest  input  frequency. 
Oscillator  instability,  it  was  be¬ 
lieved,  could  be  cured  by  taking 
adequate  pains,  but  the  high  inter¬ 
mediate  frequency  chosen  to  elimi¬ 
nate  bulky  i-f  transformers  re¬ 
quired  special  attention  to  the  skirt 
selectivity  problem.  The  potential 
simplicity  of  the  lattice-type  crystal 
filter  led  to  its  trial  in  this  appli¬ 
cation,  despite  warnings  in  the 
literature  on  the  subject  that  con¬ 


The  work  described  was  performed  at 
Melpar,  Inc.,  Alexandria,  Va.,  for  Air 
Materiel  Command  under  contract  AF33- 
(038)-3Sgl. 
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struction  of  such  units  for  fre¬ 
quencies  as  high  as  0,5  megacycle 
was  fraught  with  difficulties.  The 
success  obtained,  once  a  good  source 
of  crystals  was  discovered,  has  been 
most  encouraging. 

The  filter  described  below  is  a 
band-pass  filter  centered  at  2  me 
with  a  pass  band  of  approximately 
4,000  cycles.  This  is  effectively  a 


highly  selective  voice  filter,  but  the 
bandwidth  may  be  altered  for  other 
applications.  The  design  of  such  a 
filter  is  fairly  simple,  but  several 
practical  details  must  be  given  at¬ 
tention  to  assure  a  good  response. 

Design  Theory 

A  lattice  circuit  is  used  to  obtain 
a  symmetrical  curve  and  maximum 


selectivity.  A  schematic  of  the  cir¬ 
cuit  is  shown  in  Fig.  1.  The  fre¬ 
quency  of  the  series-arm  crystals  is 
2,000.0  kc  while  that  of  the  shunt 
arm  crystals  is  1,997.5  kc.  The  pass 
band  extends  from  1,997.5  kc  to 
2,001.5  kc.  Although  the  difference 
between  the  series  resonant  fre¬ 
quencies  of  the  two  crystals  is  2,500 
cycles,  a  bandwidth  of  twice  this, 
or  5,000  cycles,  may  theoretically  be 
attained  when  they  are  used  in  a 
lattice  circuit.  The  practical  band¬ 
width  is  about  80  percent  of  the 
theoretical  maximum. 

Figure  2  shows  the  reactance 
curves  of  two  crystals  whose  series 
resonant  frequencies  are  2,500 
cycles  apart.  When  these  crystals 
are  in  the  arms  of  a  lattice,  balance 
is  obtained  at  the  points  where  the 
reactances  are  equal  in  magnitude 
and  of  the  same  sign.  This  occurs 
at  points  A-A.  Zero  attenuation  or 
complete  lack  of  balance  occurs 
when  one  crystal  is  capacitive  and 
the  other  inductive,  such  as  in  the 
region  B  to  C.  From  the  reactance 
curves,  a  plot  of  the  attenuation 
versus  frequency  can  be  drawn  as 
shown  by  the  dashed  lines  when  the 
crystals  are  in  a  lattice  circuit.  For 
a  uniform  attenuation  in  the  pass- 
band  region,  the  parallel-resonant 
frequency  of  the  lower-frequency 
crystal  must  be  the  same  as  the 
series-resonant  frequency  of  the 
higher-frequency  crystal.  The  par- 
allel-re.sonant  frequency  may  be 
lowered  by  placing  a  small  trimmer 
capacitor  in  parallel  with  the 
crystal.  Trimmer  capacitors  also 
allow  the  shape  of  the  attenuation 
curve  to  be  varied  outside  the  pass 
band.  High-rejection  peaks  are 
possible;  or  a  gradually  widening 
curve  may  be  obtained  if  the  great- 
e.st  attenuation  is  desired  at  fre¬ 


FIC.  2 — Raactanc*  currai  (loUd  line*) 
lot  crystals  in  ths  lattics  nstwork  and 
ths  atlsnuation  oirrs  sbosm  by  a 
dashsd  llns 


quencies  far  from  resonance. 

For  any  one  crystal,  the  separa¬ 
tion  of  the  series  and  parallel- 
resonant  frequencies  is  a  function 
of  the  series  and  shunt  capacitances 
of  the  crystal.  Since  the  series 
capacitance  is  fixed  by  the  series- 
resonant  frequency,  it  is  customary 
to  specify  the  shunt  capacitance. 
The  bandwidth  is  given  by  the 
formula  BW  =  f,c/C.,  where  c  is 
the  series  capacitance,  C.  is  the 
shunt  capacitance,  and  f,  is  the 


series-resonant  frequency.  This 
formula  is  developed  from  the 
equivalent  circuit  of  Fig.  3.  The 
parallel  resonant  frequency  is 

1/2t(LC>)‘^  (1) 

where  O  =  cC,/(e  +  C,)  (2) 

widt  =  l/(2ir/r)‘e 
From  Eq.  1  and  Eq.  2 
1/C  =-(/,-!-  A/)V(/,)*c  (3) 

From  Eq.  4,  c/C.  =  2A///,  (5) 


_  _ 

FIG.  3 — Equivalent  circuit  ol  the  cryital 
at  evaluated  in  the  equations 


FIG.  4 — Test  equipment  used  to  odiutt 
the  iilter.  The  potentiometer  ond  signal 
generator  are  driven  simuitoneously  by 
hand 


or  A/  =  SfCl^C, 

The  bandwidth  is  twice  A/ 

(6) 

BW  ~  MC, 

(7) 

Equation  7  gives  the  theoretical 

maximum  bandwidth.  The  ratio  of 
C./c  is  about  138  for  a  —18.5-degree 
X-cut  crystal,  and  about  250  for  an 
AT  cut.  A  wider  bandwidth  may 
be  obtained  with  a  smaller  ratio. 
However,  a  crystal  cut  for  a  low 
ratio  may  not  satisfy  the  require¬ 
ments  of  temperature  stability, 
spurious  response  or  Q. 

Practical  Design 

The  crystals  used  were  accurate 
to  within  ±20  cycles  and  were  free 
of  spurious  resonances  within  50 
kilocycles  of  resonance.  The  use  of 
split-plating  crystals  was  not 
deemed  advisable  at  2,000  kc  be¬ 
cause  of  possible  spurious  re¬ 
sponses.  For  sharp  .selectivity,  the 
Q  of  the  crystals  should  be  as  high 
as  possible.  The  crystals  used  had 
a  Q  of  130,000.  For  a  conservative 
design,  resonant  frequencies  of  the 
crystals  should  not  be  separated  by 
much  more  than  40  percent  of  the 
value  given  in  Eq.  7.  The  attain¬ 
able  bandwidth  is  about  1.6  times 
the  separation  between  the  re.sonant 
frequencies  of  the  crystals.  For 
example,  if  a  bandwidth  of  1,500 
cycles  at  1,000  kc  were  desired, 
then  two  crystals  might  be  ordered 
at  999  kc  and  two  at  1,000  kc  for 
each  lattice.  The  pass  band  will 
then  extend  from  999  kc  to  about 
1,001  kc  if  no  external  capacitance 
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is  added.  From  Eq.  7,  the  C./e 
ratio  necessary  for  a  bandwidth  of 
1,500  cycles  is  667.  Since  e  is  fixed, 
if  the  crystal  C./c  is  250,  additional 
capacitance  will  have  to  be  added 
in  parallel  with  the  crystal  in  order 
to  reduce  the  bandwidth.  (A  wider 
bandwidth  can  be  obtained  by  using 
a  coil  with  each  crystal,  as  shown 
by  Mason').  This  capacitance  is  also 
necessary  to  adjust  the  shape  of  the 
curve  at  the  larger  values  of  attenu¬ 
ation.  If  the  bandwidth  cannot  be 
reduced  enough  without  harming 
the  selectivity,  crystals  with  nar¬ 
rower  frequency  separation  should 
be  used.  The  frequency,  tempera¬ 
ture,  and  spurious  response  require¬ 
ments  determine  the  cut  of  the 
crystal.  The  cut  determines  the 
C./c  ratio,  which  fixes  the  attain¬ 
able  bandwidth. 

The  capacitors  used  across  the 
crystals  must  have  a  very  high  Q 
for  sharp  selectivity.  Ceramic  or 
mica  capacitors  are  satisfactory, 
but  some  of  the  less  expensive  vari¬ 
able  ceramics  are  not.  After  the 
shape  of  the  attenuation  curve 
has  been  adjusted  with  trimmer 
capacitors,  the  capacitors*  can  be 
measured  and  replaced  with  fixed 
capacitors.  The  values  are  not 
critical. 

Test  Setup 

If  an  oscilloscope  is  used  in  a 
test  setup  as  shown  in  Fig.  4,  the 
process  of  trimming  the  crystals 
and  then  installing  fixed  capacitors 
can  be  accomplished  for  a  filter  in  a 
half  hour.  The  frequency  control 
on  the  signal  generator  of  the  test 
setup  is  geared  to  a  10-turn  poten¬ 
tiometer  that  supplies  a  voltage 
proportional  to  signal-generator 
frequency  for  horizontal  deflection. 
The  avc  voltage  is  used  for  vertical 
deflection.  A  P7  screen  in  the  oscil¬ 
loscope  permits  observation  of  the 
trace  left  by  the  slowly  moving  spot 
and  permits  hand  cranking  of  the 
signal-generator  tuner. 

A  fairly  wide  range  of  adjust¬ 
ment  of  the  attenuation  curve  may 
be  obtained  with  only  two  trimmer 
capacitors  across  adjacent  bridge 
arms.  This  simplifies  the  adjust¬ 
ments  and  makes  a  more  compact 
filter.  Occasionally  a  filter  will  have 
a  good  curve  with  no  capacitors  at 
all  across  the  crystals.  In  this  case 
the  bandwidth  approaches  the  theo¬ 


retical  maximum.  The  wiring 
capacitance  should,  in  any  case,  be 
kept  as  small  as  possible,  although 
its  effect  on  attenuation  can  be 
balanced  out. 

The  photograph  shows  a  lattice 
filter  with  a  fixed  capacitor  across 
each  crystal.  These  crystals  make 
neat,  small  packages.  A  fixed  and  a 
variable  capacitor  are  shown  to  the 
left  of  the  filter  box.  On  the  right, 
two  views  of  a  sealed  crystal  unit 
are  shown. 

The  correct  value  of  terminating 
impedance  has  been  determined  by 
trial  to  be  about  8,000  ohms,  which 
may  be  obtained  by  using  series  re¬ 
sistors  or  a  tuned  circuit.  Either 
the  input  or  output  of  the  filter 
must  be  free  from  ground.  The 
best  results  using  two  filters  occur 


FIG.  S — Salacthrlly  corr*  ior  a  typical 
cryttol  iUl*r 


when  the  input  and  output  termi¬ 
nals  are  both  isolated  from  ground 
by  double-tuned  transformers  as 
shown  in  the  circuit  of  Fig.  1.  The 
transformers  also  serve  to  keep  in¬ 
sertion  losses  low.  The  resonant 
impedance  of  these  transformers 
was  designed  to  be  approximately 
8,000  ohms. 

It  has  been  found  that  any  capac¬ 
itive  unbalance  to  ground  of  the  un¬ 
grounded  terminals  causes  a  poor 
response  curve.  It  is  important 
that  the  capacitances  both  between 
windings  and  to  ground  be  small 
for  these  transformers.  Shielding 
of  the  filter  is  important  where 


large  attenuation  is  desired.  Much 
less  trouble  was  experienced  in  ob¬ 
taining  a  good  response  curve  when 
transformers  were  used  instead  of 
resistors.  However,  the  transform¬ 
ers  must  be  tuned  to  the  center  of 
the  pass  band. 

If  two  filters  are  used  in  series,  a 
transformer  between  the  two  gives 
a  flat  pass  band  that  is  somewhat 
narrower  than  when  the  filters  are 
coupled  directly  together.  Direct 
coupling  gives  pass-band  irregular¬ 
ity  of  2  to  3  db,  which  may  be  parti¬ 
ally  smoothed  out  by  an  H-pad  if 
use  of  a  transformer  is  not  desir¬ 
able.  An  occasional  sharp  peak  in 
the  pass  band  is  probably  due  to  the 
crystal  pairs  not  being  of  exactly 
the  same  frequency.  The  crystals 
should  be  held  to  a  frequency  toler¬ 
ance  of  at  least  0.001  percent. 

A  typical  frequency  response  of 
the  two-section  filter  is  shown  in 
Fig.  6.  The  bandwidth  is  3,900 
cycles  in  the  pass  band  and  is  12,000 
cycles  at  60-db  attenuation.  A 
maximum  attenuation  of  80  db  was 
measured  before  the  curve  began  to 
widen  rapidly.  The  voltage  inser¬ 
tion  loss,  including  that  of  the 
transformers,  was  not  greater  than 
10  db  for  a  two-section  filter. 

The  main  effect  that  a  115-de¬ 
gree  C  heat  test  had  on  the  curve 
was  an  overall  narrowing  of  about 
400  cycles.  Zero  temperature  co¬ 
efficient  capacitors  were  used  in  the 
filter. 

This  filter  was  designed  to  give 
good  adjacent-channel  selectivity  in 
a  receiver  using  an  intermediate 
frequency  of  2,000  kc.  Other  appli¬ 
cations  for  such  a  filter  are  numer¬ 
ous.  The  frequency  need  not  be 
limited  to  2,000  kc  but  could  be 
made  considerably  higher  or  lower 
if  desired. 

J.  R.  Schulman  was  in  charge  of 
the  design  of  the  receiver  using  this 
filter,  T.  F.  Burke  did  preliminary 
filter  design  and  consulting,  and 
W.  G.  Tuller  suggested  the  crystal- 
filter  approach.  The  Reeves-Hoff- 
man  Co.  cooperated  in  designing  the 
required  crystals  to  make  them  free 
of  spurious  responses. 
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Mixer  Harmonic  Chart 

Chart  speeds  itientification  or  prediction  of  spurious  frequencies  resulting  from 
heating  of  various  harmonic  terms  in  mixer  output  when  one  input  frequency  is 
variable  as  in  wide>band  signals  for  tv,  f-m  and  military  communication 


IN  MANY  APPLICATIONS  involv¬ 
ing  the  mixing  of  two  fre¬ 
quencies  to  produce  a  third,  a 
major  difficulty  often  encount¬ 
ered  is  the  generation  of  spuri¬ 
ous  frequencies  by  beating  to¬ 
gether  of  harmonics.  When  near 
coincidence  with  the  required 
terms,  these  spurious  frequen¬ 
cies  cause  audible  modulation  of 
the  required  frequency  that  can¬ 
not  be  removed  by  subsequent 
selective  circuits. 

When  there  are  only  two  fixed 
frequencies,  it  is  fairly  simple  to 
write  down  all  the  combination 
terms  involved.  If  one  of  the 
input  frequencies  varies,  how¬ 
ever,  a  graphical  method  is  to  be 
preferred,  as  this  enables  the 
immediate  identification  or  pre¬ 
diction  of  the  various  beats  and 
facilitates  the  choice  of  fre¬ 
quency  ratios  free  from  modula¬ 
tion  or  spurious  frequencies  ad¬ 
jacent  to  the  wanted  terms. 

It  was  in  dealing  with  such  a 
problem  that  the  accompanying 
chart  was  devised.  It  is  based 
on  the  fact  that  the  expression 
for  the  value  of  any  combination 
frequency  is  F,  —  viF.  ±  nF., 
where  m  and  n  are  the  orders  of 
the  harmonics  of  the  two  fre¬ 
quency  sources  F,  and  F,  re¬ 
spectively,  F,  being  the  higher 
of  the  two  frequencies. 

To  use  this  chart,  trace  up¬ 
ward  from  the  ratio  FJF.  of  the 
two  primary  frequencies  to  the 
heavy  difference  line  F.  —  F,  or 
the  heavy  sum  line  F.  +  F.,  de¬ 
pending  on  which  output  compo¬ 
nent  is  being  used.  From  this 
intersection,  trace  up  and  down 
to  the  nearest  slant  lines;  from 
each  one,  trace  left  to  read  the 
F,/F.  value  for  that  spurious 
combination  frequency.  Alterna¬ 
tively,  the  spurious  frequencies 
can  be  figured  from  the  identi¬ 
fying  notations  on  the  two  near- 
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est  lines.  Where  intersections 
of  two  slant  lines  are  nearest  to 
the  desired  intersection,  a  beat 
audio  modulation  equal  to  the 
frequency  difference  will  be  pro¬ 
duced. 

Some  problems  may  require 
the  use  of  an  expanded  region  of 
the  chart  showing  higher  com¬ 
bination  terms.  This  may  read¬ 
ily  be  constructed  to  any  scale 
without  plotting  the  whole  curve 
from  the  origin.  Assuming  that 
the  boundary  limits  of  the  re¬ 
quired  region  are  F.JF,  for  the 
lower  frequency  limit  and  F../F, 
for  the  upper  limit,  the  corres¬ 
ponding  limits  on  the  abscissa  aro 
FJF.  and  F.jF..  Now 

F,  =  mF.  ±  nF,  (1) 

Fo/F.  =  \{f.lF.)  =f  nj/m  (2) 

Substituting  the  four  known 
boundary  limits  in  Eq.  2  gives 
four  equations  involving  m  and 
n.  Substituting  for  these  the 
harmonic  orders  of  the  combina¬ 
tion  frequencies  which  it  is  de¬ 
sired  to  plot,  two  points  are  ob¬ 
tained  which  are  connected  by  a 
straight  line.  This  procedure  is 
repeated  for  the  main  sum  or 
difference  frequency  {m  ■=  n 
=  1)  and  other  desired  pairs. 

A  preliminary  scrutiny  of  the 
structure  of  the  general  chart 
will  be  found  helpful  in  quickly 
showing  what  order  of  combina¬ 
tion  frequencies  are  likely  to  be 
encountered  in  the  particular 
region  concerned. 

Example  of  Use 

In  the  design  of  a  repeater 
station  for  a  vhf  relay,  it  is  com¬ 
mon  practice  to  receive  the  tran.s- 


mission  at  a  given  frequency  and 
retransmit  at  a  slightly  higher 
or  lower  frequency  to  reduce 
feedback  difficulties.  Rather  than 
convert  the  input  to  the  out¬ 
put  frequency  directly,  it  is  con¬ 
venient  to  convert  down  to  a 
lower  intermediate  frequency, 
which  may  then  be  amplified 
more  easily  and  reconverted  to 
the  output  frequency. 

Assume  an  input  frequency  F, 
of  250  me  with  a  3-mc  band¬ 
width,  and  a  required  output 
frequency  of  240  me.  A  con¬ 
venient  intermediate-frequency 
value  for  F,  would  be  in  the 
order  of  50  me.  The  problem  is 
to  choose  local  oscillator  frequen¬ 
cies  that  will  avoid  radiation  of 
spurious  frequencies  and  mini¬ 
mize  intermodulation  distortion. 

Trying  first  50  me  for  F„  the 
local  oscillator  value  F,  becomes 
200  me  and  F./F.  for  this  is  0.8. 
Tracing  upward,  this  is  immedi¬ 
ately  .seen  to  be  a  bad  choice,  be¬ 
cause  the  desired  main  differ¬ 
ence  frequency  line  F,  —  F,  in¬ 
tersects  both  the  4F.  —  3F,  and 
oF.  —  6F.  lines  at  this  point. 

By  inspection,  the  nearest  value 
of  F,/F,  that  it  is  in  a  clear 
space  on  the  heavy  F.  —  F,  line 
is  0.775,  which  corresponds  to  an 
i-f  value  of  about  55  me.  Trac¬ 
ing  vertically  up  and  down  from 
the  intersection  of  the  0.775 
ordinate  with  the  F,  —  F,  line, 
we  find  that  the  nearest  spurious 
frequencies  occur  atF./F,  =  0.33 
and  0.12.  Their  values  are 
quickly  figured  as  F,  =  0.33  X 
250  =  83.5  me  and  F.  ==  0.12  x 
250  =  30  me.  If  the  bandwidth 
of  F.  is  3  me,  these  83.5-mc  and 
30-mc  beats  will  be  easily  filtered 
out  of  a  55-mc  i-f  system  by  the 
tuned  circuits. 

Now  converting  up  again,  let 
F.  be  55  me  and  let  F,  be  the 

(Continued  on  p  134) 
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molded  general  purpose  con- 


in  low'loss  mica,  or  melamine  for  chassis  mount- 


nectors  from  three  to  fifty  contacts  available 


Cmch  Manufacturing  Corporation 


Cinch  Electronic  Compo¬ 
nents  ore  available  of 
leading  jobbers  —  every- 

where. 


ing  or  assembled  with  cap  for  cable  applications, 
terminals  gold  or  silver  plated.  Designed  and  made  of 
materials  os  desired  to  Armed  Forces  requirements.  Consult 
Cinch. 
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Mixer  Harmonic  Chart  (Continued  from  page  132)< 


desired  240-mc  output  fre¬ 
quency,  so  that  F,  =  240  —  55 
=  185  me,  the  frequency  re¬ 
quired  of  the  second  local  oscil¬ 
lator  to  get  a  sum-frequency 
output.  Then  FJF.  is  0.298. 
Tracing  up  from  this  value  to 


the  sum  line  F,  F.,  the  two 
nearest  spurious  frequencies  to 
this  intersection  are  at  F,/F,  == 
1.4  and  1.2.  For  1.4,  the  output 
is  1.4  X  185  =  259  me  due  to 
the  combination  2F,  —  2F..  For 
1.2,  we  have  both  4F.  and  3F.  — 


6F.  giving  1.2  X  185  =  222  me. 
Since  the  bandwidth  is  3  me, 
adequate  selectivity  should  not 
be  difficult  to  provide  at  240  me 
to  discriminate  against  these 
259-mc  and  222-mc  spurious 
components. 


ti 
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Mixer  chart,  with  F.  and  F,  ai  mixer  input  irequenciee  (with  F,  the  higher)  and  F,  a*  deeired  output  irequency.  Lines 
intersected  when  tracing  straight  up  from  ralue  oi  Fo/Ft  represent  combination  irsquencles,  toIuss  oi  which  con  be 
found  either  from  labels  on  lines  or  from  scale  oi  ordinates.  Only  Intersections  near  desired  combination  (sum  or 
diiierence)  need  be  considered.  When  F,  is  fixed,  ordinate  scale  can  be  marked  to  give  frequency  directly 
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New  Mallory  Inductuner* 


Tunes  All  TV  Channels 


Oulntanding  Advantage* 
of  the  new 

Mallory  Spiral  Inductuner: 

1.  A  single  cuntrol  for  easy  selertion 
and  nne  tuning  of  any  television 
nr  FM  channel. 

2.  Easily  ada|>te<l  to  I' HP 
converter  use. 

3.  Excellent  stability  eliminates  fre¬ 
quency  drift. 

4.  Supplietl  in  three-  or  four-section 
designs. 

5.  Far  more  quiet  operation;  permits 
high  signal-to-noise  ratio  in  front 
end  designs. 

6.  Free  from  microphonics. 

7.  Greater  selectivity  on  high  fre¬ 
quency  channels. 

8.  Eliminates  "bunching”  of  high 
band  channels. 

9.  Simplifies  front  end  design  and 
production. 

10.  Reduces  assembly  costs. 

*Reg.  trade  mark  of  P.  R.  Mallory  &  Co.. 

Inc.,  for  inductance  tuning  devices 

covered  by  Mallory-R  are  patents. 


In  Three  Revolutions 

A  modifiralion  in  the  mechanical  arrangement  of  the  Mallory  Inductuner  makes 
possible  a  wider  application  of  the  performance  advantages  of  the  continuous 
tuning  principle.  Now,  even  more  TV  manufacturers  will  be  able  to  capitalize 
on  the  simplicity  and  economy  of  the  Inductuner  design. 

Depending  upon  the  requirements  of  your  receiver,  you  can  make  your 
selection  from  .  .  . 

1.  The  new  three-turn  Skip  Band  Mallory  Inductuner — available  in 
two,  three  or  four  sections.  It  tunes  continuously  from  50  to  88  mcs, 
then  skips  to  172  and  tunes  again  to  220. 

2.  The  new  four-turn  Skip  Band  Mallory  Inductuner — available  in 
two,  three  or  four  sections.  It  tunes  continuously  from  50  to  110  mcs, 
including  I’M  bands,  then  skips  to  170  and  tunes  again  to  220. 

3.  The  standard  six-turn  Mallory  Inductuner — available  in  two,  three 
or  four  sections.  It  tunes  continuously  from  50  to  220  mcs,  covering 
TV'  channels  and  the  I'M  bands. 

That's  value  beyond  expectation! 

Write  for  detailed  information  on  the  Inductuner  that  meets  your  specific 
requirements  . . .  and  for  technical  data  on  the  new  front  end  designs  devehqwd 
around  the  Inductuner  by  Mallory  engineers. 


Television  Tuners,  Special  Switches,  Controls  and  Resistors 


SERVING  INDUSTRY  WITH 

Electromechanical  Products 

Resistors  Switches 

Tt  Tuners  I  ibrators 

Electrochemical  Products 

Capacitors  Rectifiers 

Mercury  Dry  Hatteries 

Metallurgical  Products 

Contacts  Siterial  Metids 

H  elding  Materials 
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Including  INDUSTRIAL  CONTROL 
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Simplified  Electronic  Switch  for  Oscilloscopes .  136 

Electronic  Control  of  Veneer-Peeling  Lathes .  136 

Electronic  Counting  of  Old  Paper  Money .  160 

Implosion  Effect  on  TV  Picture  Tube .  172 

Autopilot  for  Gmding  Jets  in  Combat .  176 

D-C  VTVM  with  Two-Stage  Feedback  i .  181 

Ultrasonics  Sweep  Chicago  Harbors .  192 

Ignitron  Rectifiers  for  Electric  Railroads .  194 

Simple  Trigger  Generator .  198 

Geiger  Counter  Pulse  Simulator .  200 

Simplified  Electronic  Switch  for  Oscilloscopes 


By  L.  N.  Van  Allen 

Field  Engineer 
Philco  Corporation 
Philadelphia,  Pa. 


Two  SIMULTANEOUS  traces  showing 
different  phenomena  can  be  ob¬ 
tained  on  a  single  cathode-ray  oscil¬ 
loscope  by  means  of  a  simple  elec¬ 
tronic  switch,  which  is  triggered  by 
the  horizontal  sweep  generator  in 
the  oscilloscope.  By  this  means, 
cleaner  traces  are  provided  since 
changeover  occurs  only  at  the  ends 
of  the  lines. 

Only  three  miniature  tubes  are 
required  and  plate  current  drain  is 
negligible  being  less  than  five  ma. 
The.se  features  make  it  possible  to 
install  the  device  in  many  existing 
types  of  oscilloscopes. 

Referring  to  the  schematic  dia¬ 
gram  of  Fig.  1,  r„  a  12AU7,  is  a 
conventional  Eccles-Jordan  multi¬ 
vibrator  triggered  by  the  fiyback 
from  the  left-hand  horizontal  de¬ 
flection  plate  of  the  cathode-ray 
tube.  Outputs  of  the  multivibrator 
alternately  key  in  the  two  sections 
of  V„  also  a  12AU7,  used  as  gated 
cathode  followers  to  couple  in  the 
two  input  signals. 

Only  signal  A  or  signal  B  will 
appear  at  the  output  at  any  one 
time  since  the  other  signal  will  be 
feeding  into  a  triode  without  plate 
voltage.  An  output  balancing  po¬ 
tentiometer  is  provided  to  adju.st 


the  amount  and  direction  of  separa¬ 
tion  of  the  traces. 

The  6AL5  diodes  are  used  to  dis¬ 
charge  the  coupling  capacitors,  C, 
and  C„  during  the  negative  half 
cycle  of  the  square  wave  on  each 
plate. 

If  desired,  6SN7’s  may  be  used 
for  V,  and  V,  and  a  6H6  for  V,. 
Alternately,  a  6J6  may  be  used  for 
V..  Crystal  diodes  are  not  recom- 


FIG.  1 — Circuit  oi  •luctTonlc  iwilch 
uMd  to  obtain  two  (imultanooua  and 
Indopondont  traeo*  on  an  oscilloncopo 


mended  for  the  clampers.  Plate 
voltage  is  not  critical  and  may  be 
any  value  between  250  and  400 
volts. 


Electronic  Control  of 
Veneer-Peeling  Lathes 

By  J.  H.  Jupe 

Middlesex,  Knoland 

Motor  speed  variation  is  essential 
in  cutting  the  hard  and  soft  wood 
veneers  used  extensively  in  the 
manufacture  of  plywood  because  of 
the  nature  of  production  methods. 
The  usual  method  is  to  peel  a 


Gunnral  vi«w  of  tha  Tannar-pualinq  loth*  at  tha  Forait  Producti  Raiaarch 
Laboratory,  Prlncai  Rliborouqh.  England 
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Kester 

Solder 


TV— th»  nation's  iastsst  growing 
business  demands  the  nation's  num¬ 
ber  1  solder.  Kester  "Resin-Five" 
Core  Solder,  formulated  especially 
for  TV,  will  out  perform  any  solder 
of  the  rosin-core  type.  It  easily 
solders  such  metals  as  brass,  zinc, 
nickel-plate,  copper,  and  ferrous 
alloys. 


GRADE  A  TIN  AND  VIRGIN  LEAD 
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"Resin-Five"  flux  is  more  active 
and  stable  than  any  other  rosin- 
type  flux.  Yet  it  is  absolutely  non- 
corrosive  and  non-conductive. 
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THE  FRO^T  COVER 


Thk  cov’er  photograph  this 
month  dramatizes  one  impor¬ 
tant  application  of  the  4,000-tube 
Project-Typhoon  electronic  ana¬ 
log  computer  —  determining  the 
optimum  trajectory  of  a  radar-con- 
trolled,  rocket-propelled  guided  mis¬ 
sile  for  interception  of  an  attacking 
bomber  target  with  minimum  waste 
of  time  and  fuel.  The  models  iden¬ 
tify  the  paths  traced  by  the  inking 
pens  on  the  elevation  plotting  board 
that  shows  results.  If  the  two  pens 
hit  each  other,  interception  is 
po.ssible. 

Designed  and  built  by  engineers 
of  RCA  Laboratories  for  the  Navy 
Bureau  of  Aeronautics,  the  com¬ 
puter  permits  solving  any  missile 


problem  over  and  over,  with  char¬ 
acteristics  varied  each  time,  until 
the  desired  results  are  obtained. 
This  keeps  to  a  minimum  costly 
scale-model  or  actual-size  experi¬ 
ments  involving  expensive  missiles, 
airplanes  and  ships.  The  Special 
Devices  Center  of  ONR,  at  Port 
Washington,  N.  Y.,  was  responsible 
for  the  Navy’s  part  in  the  develop¬ 
ment. 

The  new  computer  is  essentially 
a  hybrid  between  analog  and 
digital  computers,  designed  to  give 
a  combination  of  flexibility  and  ac¬ 
curacy  not  obtainable  from  either 
system  alone.  Actual  construction 
was  preceded  by  three  years  of  re¬ 
search  and  development  work  di¬ 


rected  by  Arthur  W.  Vance,  head  of 
the  Electronic  Computer  Section 
of  RCA  Laboratories,  shown  at  the 
control  con.sole  in  the  accompanying 
photograph.  Once  the  prob'em  has 
been  set  up  on  the  approximately 
100  dials  and  6,000  plug-in  switch¬ 
board  connections  mounted  on  the 
floor-to-ceiling  panels  surrounding 
the  computer  room,  the  computer 
can  be  started  from  this  master 
control.  Knobs  at  the  left  permit 
changing  important  variables  be¬ 
tween  runs  of  a  problem,  to  vary 
such  major  factors  as  amount  of 
fuel  carried  and  time  of  launching 
the  missile. 

The  two  plotting  boards,  used  to 
produce  a  permanent  record  of  the  | 
progress  of  an  attack  or  dog-fight 
in  elevation  and  azimuth  respec¬ 
tively,  are  Variplotter  units  made 
by  Electronic  Associates,  Inc.  In 
addition,  a  three-dimensional  tra¬ 
jectory  model  provides  a  visual  pic¬ 
ture  of  progress  by  making  two 
suspended  fluorescent  balls  travel 
the  identical  courses  of  missile  and 
target  in  space.  While  a  problem 
is  in  progress,  12  recording  volt¬ 
meters  record  such  factors  as  posi¬ 
tions  of  missile  fins,  acceleration, 
velocity,  rate  of  spin,  and  remain¬ 
ing  distance  between  missile  and 
target. 


continuous  layer  from  the  circum¬ 
ference  of  a  suitable  log  by  means 
of  a  special  lathe. 

At  the  start  of  the  operation, 
when  the  log  is  large,  the  rotational 
speed  of  the  lathe  must  be  relatively 
low  in  order  to  handle  the  veneer. 
When  the  log  has  been  reduced  to  a 
smaller  diameter,  however,  a  higher 
speed  is  necessary  to  maintain  a 
reasonable  production  rate. 

An  electronic  method  of  achiev¬ 
ing  the  desired  motor-speed  con¬ 
trol  has  been  developed  by  General 
Electric  Company  of  England.  The 
control  system  utilizes  a  method  in 
which  the  voltage  output  of  one 
of  two  tachometer  generators  is 
compared  with  a  standard  refer¬ 
ence  voltage.  The  difference  voltage 
is  used  to  correct  any  speed  dis¬ 


crepancy  present  in  the  system. 

The  first  tachometer  generator, 
gear  driven  from  the  main  driving 
motor,  gives  a  voltage  output  pro¬ 
portional  to  lathe  spindle  speed. 
This  generator  is  used  for  revolu¬ 
tion  control  by  presetting  the  spin¬ 
dle  speed.  The  second  generator, 
gear  driven  from  a  roller  which  in 
turn  is  driven  by  the  log,  is  used  to 
control  peeling  at  a  constant  rate. 

Voltage  Standard 

The  standard  voltage  is  derived 
from  a  speed-setting  potentiometer 
connected  across  a  transformer  de¬ 
signed  to  maintain  voltage  output 
constant  to  ±5  percent  for  an  in¬ 
put  variation  of  ±10  percent.  The 
magnitude  of  the  standard  voltage 
with  which  the  tachometer  output 


voltage  is  compared  is  therefore 
determined  only  by  the  speed-set- 
ing  potentiometer  and  is  independ¬ 
ent  of  fluctuations  in  the  supply. 

The  difference  voltage  is  fed  to 
a  two-stage  push-pull  amplifier 
which  is  balanced  initially  by  means 
of  a  bank  of  resistors  and  a  poten¬ 
tiometer  connected  in  the  grid  cir¬ 
cuits  of  the  input  stage.  The  an¬ 
odes  of  the  tubes  in  the  output 
stage  are  joined  together  through 
two  telephone-type  relays  connected 
in  parallel.  The  relays  are  ener¬ 
gized  from  half-wave  rectifiers  of 
opposite  polarity  and  the  lack  of 
balance  between  the  output  tubes 
produced  by  an  incoming  signal  will 
cause  either  relay  to  operate. 

Each  relay  is  provided  with  two 

(Continued  on  p  1M) 
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*  for  miniaturization^ 


mounting,  and  temperature  problems 


Here  they  come,  right  off  the  top  of  the 
deck,  to  fill  in  what’s  been  needed— new 
ways  of  mounting  subminiature  capacitors 
in  military  electronic  equipment! 

You'll  find  side  stud,  end  stud,  threaded 
neck,  and  two  types  of  side  bracket  capaci¬ 
tors  in  Sprague’s  new  16  page  Engineering 
Bulletin  213-B. 

These  new  Sprague-pioneered  designs 
make  even  broader  the  world’s  most  com¬ 
plete  line  of  solder-seal  terminal  metal- 


encased  subminiature  paper  capacitors. 

And  they’re  now  available  as  standard  in  a 
125°C.  temperature  rating  Vitamin  Q®  ca¬ 
pacitor  series.  Voltage  ratings  range  from 
100  to  1000  volts  in  both  inserted  tab  and 
extended  foil  constructions. 

And  remember,  Sprague  Capacitors  are 
the  standard  of  dependability  for  critical 
electronic  circuits.  Write  for  your  copy  of 
Bulletin  213-B  which  gives  the  complete 
Sprague  Subminiature  Story. 
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New  Navy  Radio  Telescope  Nears  Completion 


Galactic  Radiations  will  be 
studied  by  the  600-inch  parabola 
shown  in  the  accompanying  photo¬ 
graphs.  Mounted  atop  a  building  at 
the  Naval  Research  Laboratory, 
the  radio  telescope  will  be  used  to 
receive  radio-frequency  signals 
that  emanate  from  the  sun,  moon 
and  stars. 

The  earth’s  atmosphere  blocks 
much  of  the  energy  radiated  by 
the.se  bodies.  Only  two  bands  of  en¬ 
ergy  can  successfully  penetrate 
through  to  the  earth — tho.se  radia¬ 
tions  falling  in  the  visible  spec¬ 
trum,  and  a  band  of  frequencies 
from  about  30  meters  up  to  a  few 
millimeters.  The  radio  telescope 
sees  energy  radiated  at  the  latter 
wavelength. 

The  longer  wavelengths  of  the 
radio-frequency  signals  provide  a 
re.solution  somewhat  less  than  that 
available  with  the  light  telescope. 


The  shorter  the  wavelength  used, 
the  greater  the  resolution  obtain¬ 
able.  This  unit  will  initially  employ 
wavelengths  of  3,  10  and  30  centi¬ 
meters.  The  resolution  afforded  by 
a  wavelength  of  30  centimeters  is 
expected  to  yield  valuable  informa¬ 
tion  about  different  portions  of  the 
sun. 

The  radio  telescope  is  mounted 
on  one  of  the  navy’s  five-inch  gun 
mounts.  It  is  arranged  to  rotate  a 
full  circle  in  the  horizontal  plane 
and  from  the  horizon  to  five  de¬ 
grees  beyond  zenith  in  elevation. 
.•\n  axis  converter  corrects  for  the 
inclination  of  the  earth’s  axis  and 
permits  the  reflector  automatically 
to  track  the  sun  in  its  path  across 
the  sky. 

The  amount  can  be  controlled 
manually,  or  connected  to  a  five- 
inch  light  telescope  by  remote  con¬ 
trol.  If  desired,  the  mount  can  also 


A 


Filty-foot  radio  telescope  parabola  U 
iabricoted  irom  thirty  piecei  oi  care- 
iully-machined  aluminum 


be  controlled  from  the  mount  itself. 

The  reflector  it.self  consists  of 
thirty  aluminum  .sections  bolted  to¬ 
gether  to  form  the  solid  surface, 
which  was  machined  to  a  tolerance 
of  A  inch  with  a  special  boring  ma¬ 
chine. 

The  system  was  designed  by  the 
Naval  Research  Laboratory  and  en¬ 
gineered  and  con.structed  by  Col¬ 
lins  on  a  Navy  contract.  The  over¬ 
all  installation  weighs  approxi¬ 
mately  75  tons;  the  50-foot  dish 
weight  is  only  about  14  tons,  the 
re.st  being  the  weight  of  the  gun 
mount. 

The  reflector  is  already  installed, 
but  the  system  has  not  yet  been 
placed  in  operation.  First  the  sec¬ 
tions  of  the  parabola  will  have  to 
be  accurately  aligned  and  the  exact 
focus  determined  for  placing  the 
receiving  antenna. 

In  addition  to  the  program  at  the 
Naval  Research  Laboratory  re¬ 
search  by  radio  astronomy  using 
microwaves  is  being  conducted  at 
the  National  Bureau  of  Standards 
and  at  Cornell  University. 

.4niplifiratiuii  at  50, (MX) 
Megacycles 

Helix-type  traveling-wave  tubes 
have  been  built,  operated  and  ap¬ 
plied  to  certain  communication  sys¬ 
tems  up  to  about  4,000  me.  E.x- 
perimental  tubes  have  been  devel¬ 
oped  that  are  capable  of  ampli¬ 
fying  1.25  centimeter  waves,  and 
theory  indicates  that,  up  to  some 
practical  limit,  amplifiers  for 


Total  weight  oi  antenna  and  iiTe-inch  gun  mount  uied  to  position  it  it  about  75  tons 
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BOONTOhr  RADIO 
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UHIVERTER 


Continuous  Coverage  I 
0.1  to  216  me.  1 

Accetiory  for  the 

FM-AM  SIGNAL  GENERATOR 

T/PE  202-B 


UNIVERTER 

TYPE  207-A 


The  Type  207-A  Univerter  fills  the  widespread  need  for 
an  FM-AM  source  in  the  frequency  range  of  from  0.1  to 
55  me.  This  instrument  is  a  unity  gain  frequency  converter 
which  subtracts  150  me.  from  a  signal  derived  from  the 
Type  202-B  FM-AM  Signal  Generator  to  produce  an  out¬ 
put  of  from  100  kc.  to  55  me.  This  is  accomplished  without 
change  of  signal  level  or  of  modulation  and  with  negligible 
spurious  frequencies.  Thus  the  Type  207-A  Univerter  when 
used  with  the  Type  202-B  Signal  Generator  shown  at  the 
left  will  provide  complete  FM-AM  Signal  Generator  cover¬ 
age  from  100  kc.  to  216  me. 

In  addition  to  the  unity  gain  autput,  the  Type  207-A 
Univerter  provides  a  high  level  output  of  about  7.5  times 
the  input  thus  making  abaut  1.5  volts  available  for  high 
level  tests. 

In  order  to  facilitate  band-width  measurements,  the 
Univerter  is  provided  with  an  incremental  frequeiKy  dial 
which  is  calibrated  in  5  kc.  increments  over  a  range  of 
=*=  300  kc.  This  permits  selectivity  curves  to  be  taken  on 
even  the  most  selective  mobile  receivers. 

The  power  supply  is  well  regulated  to  prevent  change  of 
gain  or  output  frequency  with  line  voltage  variation  from 
95  to  130  volts. 

Complete  specifications,  price,  and  delivery  information 
will  be  furnished  on  request. 


FM-AM  SIGNAL  GENERATOR 

rm  202  B 

This  instrument  has  become  the  standard  signal  source 
for  the  FM  and  Television  Industry. 

The  Type  207-A  Univerter  described  at  the  right  was 
developed  to  extend  its  useful  frequency  range  down  to 
too  kc.  without  changing  the  signal  level  or  modulation 
characteristics  shown  below. 

SPECIFICATIONS: 

RF  RANGES:  54-10B,  108-216  me. 

FREQUENCY  DEVIATION:  0-24  kc.,  O-BO  kc.,  0-240  kc. 
FM  DISTORTION:  lets  than  2%  at  75  kc.  deviation 
AMPLITUDE  MODULATION:  Continuously  voriobl.  0-S0%. 
RF  OUTPUT  VOLTAGE:  0.1  mkrevoH  to  0.2  voH. 


DISIONfRS  AND  MANUFACTURERS  OF  TMf  O  METER  •  OX  CHECKER 
FREQUENCY  MODULATED  SIONAl  GENERATOR  •  EEAT  FIEQIfENCY 
GENERATOR  AND  OTHER  DIRECT  READINO  INSTRUMENTS 
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FIG.  1 — Special  BTL  tube  lor  ompUiica- 
lion  ot  48.000  me 


higher  frequencies  may  be  designed 
by  scaling  down  linear  dimensions. 

The  photograph  in  Fig.  1  shows 
an  experimental  tube,  developed  by 
the  scaling  technique,  that  is  capa¬ 
ble  of  amplifications  of  a  few  db  at 
frequencies  as  high  as  48,000  me. 

For  the  starting  point  in  this  de- 
•-  velopment,  as  described  by  J.  B. 

Little  in  the  January  1951  issue  of 
’  Bell  Laboratories  Record,  the  struc¬ 

ture  of  an  existing  4,000-mc  helix 
was  chosen.  A  photograph  of  this 
tube  is  shown  in  Fig.  2  Ceramic 
rods  are  visible  running  parallel  to 
I  the  axis  of  the  helix.  These  are  in¬ 

cluded  in  the  4,000-mc  tube  to  main¬ 
tain  constant  spacing  between  the 
helix  and  the  walls  of  the  tube. 

One  of  the  first  modifications,  ap¬ 
plied  to  extend  the  physical  limit  of 
the  scaling-down  technique,  was  to- 
f  eliminate  the  parallel  ceramic  spac¬ 

ing  rods.  This  was  done  by  choos¬ 
ing  a  helix  construction  such  that 
the  helix  it.self  is  self-supporting 
by  means  of  two  tiny  radial  fins, 
one  at  each  end.  This  change  not 
only  enhances  the  mechanical  de¬ 
sign,  but  enables  electrons  to  flow 
on  both  the  inside  and  outside  of 


FIG.  2 — Clos«-up  view  oi  4-000-mc 
troTellng-wove  tub*  iiom  which  48,000- 
mc  tub*  was  scaled 


the  helix  with  a  consequent  im¬ 
provement  in  the  po.ssible  electronic 
gain.  This  suspension  system  would 
not  .serve  for  larger  tubes,  because 
a  larger  helix  would  tend  to  sag. 

The  second  modification  was  to 
make  the  input  and  output  wave¬ 
guides  an  integral  part  of  the  tube 
envelope.  This  eliminates  certain 
hard-to-fabricate  glass  fittings  and 
permits  rugged  metal  construction. 
All  metal  parts  must  be  nonmag¬ 
netic  to  avoid  distortion  of  the 
magnetic  field  which  is  employed 
to  keep  the  electron  beam  parallel 
with  the  axis  of  the  helix. 

A  third  modification  eliminated 
the  nece.ssity  for  altering  the  pitch 
of  the  helix  to  facilitate  matching 
of  the  waveguides  to  the  helix.  In 
the  new  type,  matching  is  accom¬ 
plished  by  terminating  the  helix  in 
a  cylinder  formed  by  brazing  the 
end  turns  of  the  helix  together  and 


FIG.  3 — The  ampUiier  tube  U  placed  be¬ 
tween  the  poles  oi  a  large  magnet  that 
furnishes  the  required  uniform  field 


properly  orienting  this  junction  in 
the  wave-guide  structure. 

The  helix  was  wound  with  0.003- 
in.  wire  on  a  0.030-in.  mandrel 
and  stretched  to  0.0065-in.  pitch. 
The  tube  is  operated  at  1,000  volts 
and  has  a  beam  current  of  1  mil- 
liampere.  Figure  3  shows  the  tube 
fixed  between  the  poles  of  the  nec- 
e.s.sarily  large  magnet  that  fur¬ 
nishes  the  uniform  field  that  con¬ 
trols  the  electron  beam. 

The  signal  source  used  was  a 
1.25-cm  reflex  o.scillator  feeding  a 
crystal  harmonic  generator.  Means 
were  provided  for  passing  the 
proper  harmonic  either  through  the 
tube  or  directly  to  the  detecting  de¬ 
vice  for  purposes  of  gain  measure¬ 
ment.  The  measuring  equipment 
consists  of  a  pad,  a  wavemeter,  a 
calibrated  variable  attenuator  and 
a  crystal  diode.  The  source  is  modu- 


FIG.  4 — Cunrei  show  the  gain  of  tb* 
new  tub*  ai  a  function  oi  wavelength 


lated  by  a  .square  wave  which  the 
crystal  recovers  and  furni.shes  to 
a  preamplifier  and  thence  to  an 
oscillo.scope  for  comparison. 

Results  of  measurements  on  sev- 
ral  such  tubes  are  shown  in  Fig. 
4.  Gain  is  dependent  on  wavelength, 
but  it  should  be  noted  that  the  fre¬ 
quency  bandwidth  between  6.3  and 
6.4  cm  wavelength  is  approximately 
750  me. 


Amplitude  of  Vibration  in 
Piezoelectric  Crystals 
E.  A.  Gerber 

Signal  Corpn  Kngineering  Laboratories 
Fort  Monmouth,  Sew  Jersey 

The  amplitude  of  vibration  of  a 
piezoelectric  crystal  has  some  in¬ 
fluence  on  the  parameters  of  such 
a  crystal.  First,  vibration  creates 
heat  due  to  external  and  internal 
friction.  This  heat  causes  a  change 
in  frequency  which  depends  upon 
the  amplitude  of  vibration.  Second, 
as  has  been  observed  by  the  Signal 
Corps  Engineering  Laboratories 
and  by  others',  the  equivalent  re¬ 
sistance  of  a  crystal  changes  with 
the  amount  of  excitation,  probably 
due  to  nonlinear  effects  of  the 
mounting  structure.  This  resist¬ 
ance  change  is  accompanied  by  a 
frequency  change  which  apparently 
is  instantaneous  and  not  caused  by 
heating. 

For  these  reasons,  it  is  important 
to  know  what  excitation  level  can 
be  permitted  in  crystals,  either  to 
prevent  changes  of  the  parameters 
or,  in  the  case  of  very  thin  crystal 
plates,  to  avoid  rupture.  The  ex¬ 
citation  (the  amplitude  of  vibra¬ 
tion)  is  proportional  to  the  r-f  cur¬ 
rent  through  the  crystal  unit. 
Therefore,  current  can  be  used  as  a 
measure  of  amplitude.  However,  it 
is  not  stressed  sufficiently  in  the 
literature  that  the  ratio  of  ampli- 

(continued  on  p  204) 
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AN  approfii  (3303-J) 


9  Hundreds  of  thousands  of  R-B-M  telephone  type 
relays  saw  Government  service  in  World  War  II.  Now 
most  of  these  relays  are  available  in  hermetically 
sealetl  enclosures  designed  to  meet  AN  sj)ecifications. 

R-B-M  hermetically  sealed  telephone  type  relays 
are  available  in  contact  forms  up  to  and  including  4- 
|H»le.doublethrow,3  ampere,  28  VoltsD.C.  construction. 
Also  10  ampere  rating  up  to  and  including  2-pole 
double  throw  at  28  Volts  D.C.  All  relays  available  with 
approved  AN  plug  connector,  or  solder  connections. 

What  is  YOUR  hermetically  sealed  relay  re¬ 
quirement?  R-B-M  is  developing  new  and  smaller  relays  to 
meet  Armed  Services  requirements.  Perhajis  one  of  these 
will  solve  your  problems.  Write  giving  complete  relay  spec¬ 
ifications,  a[)plication,  quantity  and  AN  specifications  ap¬ 
plying.  Address  Dept.  F-4 


AN  opproyd  (3304-}) 


R-B-M  Production  and  En¬ 
gineering  facilities  in  two 
plants,  locate<i  in  different 
states,  (over  a  quarter 
million  square  feet),  can 
assist  you  in  the  develop¬ 
ment  ami  production  of 
8pe<’ial  elei'tro-magnetic 
devices  for  Armed  Serv¬ 
ices  application. 
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Stampefl  TV  Tuner 

Franklin  Airloop  Corp.,  43-20 
34th  St.,  Long  Island  City  1,  N.  Y., 
has  developed  a  television  station 
selector  having  an  intermediate-fre¬ 
quency  output  of  41.25  to  45.75  me. 


U.se  of  this  i-f  results  in  greater 
immunity  to  image  and  f-m  inter¬ 
ference.  The  tuner  is  of  the  rotary 
switch  type  employing  inductances 
for  each  of  the  12  channels.  In¬ 
ductances  and  wiring  are  die 
stamped  on  low-loss  Bakelite  wa¬ 
fers.  Tuned  circuits  are  employed 
in  the  input,  r-f,  oscillator  and 
mixer  circuits.  The  r-f  stage  uses 
a  6BC5  tube  while  the  mixer  and 
oscillator  uses  a  6J6,  resulting  in  a 
high-sensitivity  unit. 


Hermetic  Sealing 
Components 

Neo-Sil  Corp.,  26  Comelison  Ave., 
Jersey  City  4,  N.  J.,  has  developed 
its  hermetic  sealing  components  to 
a  point  where  rejects  resulting  from 
breakage,  strain,  cracks,  physical 
shock  and  the  like  are  reduced  to  a 
minimum.  As  a  unit  Neo-Sil  syn- 


thetic  compound  is  suitable  insula¬ 
tion  when  bonded  to  various  meth¬ 
ods  to  resist  abusive  temperature 
cycling,  salt  water,  high  pressure, 
high  vacuum  and  most  acids  and  al¬ 
kalies.  Components  will  pass  the 
grade  one,  class  A  requirements  for 
Army,  Navy  and  aircraft  military 
equipment. 


Radiation  Survey  Meter 

El-Tronics,  Inc.,  2649  No.  How¬ 
ard  St.,  Philadelphia  33,  Pa.  Model 
PR-3  radiation  survey  instrument 
is  specifically  designed  for  portable 
and  field  use  in  measuring  radiation 
intensities  (beta  or  gamma)  from 
all  radioactive  elements  where  a 
source  of  a-c  power  is  not  available. 


The  unit  is  waterproof,  fungus- 
proofed  and  has  a  provision  for 
plug-in  phones.  The  instrument, 
which  features  a  vibrator  power 
supply,  operates  from  two  IJ-volt 
low-cost  batteries. 


Flexible-Shaft  Remote 
Control 

Kupprian  Mfx;.  Co.,  218  Prospect 
Ave.,  Binghamton,  N.  Y.  Repre¬ 
sentative  of  the  many  new  applica¬ 
tions  for  flexible-shaft  couplings  in 
the  Aircraft,  radar,  electronic  and 
instrumentation  fields  is  the  illus¬ 
trated  nonmagnetic  type  prepared 
for  the  control  of  permanent-mag¬ 
net  tjTje  focusers  for  tv  tubes.  The 
reluctance  of  the  magnetic  circuit 


is  varied  by  a  sliding  steel  collar 
controlled  by  a  lead  screw  at  the 
output  end  of  the  flexible  shaft. 
The  shaft  is  formed  of  high- 
strength  bronze,  and  is  sometimes 
enclosed  within  an  insulating  plas¬ 
tic  or  braided  cotton  sleeve.  While 
normally  controlled  from  the  rear 
of  the  set,  some  units  are  designed 
to  operate  from  the  front  panel. 


Time-Measuring  Unit 

American  Chronoscope  Corp.,  316 
W.  First  St.,  Mt.  Vernon,  N.  Y. 
Model  110  high-speed  chronoscope 
has  8  scale  ranges  for  measuring 
time  of  0  to  1, 0  to  3, 0  to  10,  0  to  30, 
0  to  100,  0  to  300  milliseconds,  and 
0  to  1,  0  to  3  seconds.  It  operates 
on  the  principle  that  a  charged  ca¬ 
pacitor  will  always  lo.se  a  definite 
percentage  of  its  charge  when  con¬ 
nected  across  a  resistor  for  a  defi¬ 
nite  period  of  time.  The  chrono¬ 
scope  has  electronic  circuits  to  do 
this  and  the  percentage  of  charge 
lost  is  determined  very  accurately 
by  a  self-balancing  potentiometer. 
Absolute  accuracy  is  better  than  ±1 
percent  of  full  scale  on  any  range. 
It  is  possible  to  measure  directly 
the  duration  of  an  open  circuit. 
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RAYTHEON 

JOOCM  stRViCi 


FOR  MILITARY,  INDUSTRIAL  AND 
TRANSPORTATION  SERVICE 


OimI  AwpKfif  Tried* 
F*r*ed*  tf 
Dwel  Died* 


G*e*rel  Pwrpea*  Tried* 
P*e*ed*  Ef  Amplifi*f 


AF'tf  Ont^wt  Fsnted* 
Ovel  Fe«r*r  Tried* 


Rre**tTM  Censtrectlee 


Aircreft  C«etrel  few«». 

Aircroft  Cordrel  Irw«r. 

MiKtery  Rw99*dit*d 
ttMtory  t(r99*dis*d 
MUfifery  Ilw99*di**d 
Mififery  Ew99*dii*d 
Miltery  ftirggediied 
MiMery  Ew99*dit*d 
Mhdiihtry  tw99*dit»d 
Mddery  Iw99*dii*d 
Mflitofy  tw99*d<t*d 
MiMery  E«r99*dii*d 
MiMery  ftw99*di|*d 
Cemn»*rciel  Aircroh  R«r99*dii*d 
Cerwnerciol  AircroFt  Rw99*diy*d 
Cemwwrtiel  Aircreft  Rir99*d>l*d 
IndwOriei  AF  Amplifier 
Cemmerciel  Aircreft  Rwppedited 
Cemmerciel  Aircreft  Rvppedned 


Veit*  Amp*.  VelH  Me. 


6SN70T  Stoedord  9len 
6X4  7  pin  mimetwr* 


9  pin  minietwre 
S»endord  9I0M 
7  pin  mmietwr* 


Aiep.  Met. 

fecte*  Ceed. 


b  9  me.  dc.  p*r  plot* 
T20  J.J  — 


1  Clet*  A  ewtpwt  1 0  wett*  Clem  C  mpet  p 


The  Raytheon  Tubes  described  above  Over  300  Raytheon  Special  Purpose 

are  engineered  and  manufaaured  for  Tube  distributors  stand  ready  to  serve 

critical  services  where  a  single  tube  fail*  you.  Application  information  on  tough 

ure  might  lead  to  serious  loss  of  life,  service  tubes  is  available  at  Newton, 

time  or  property.  Reliability  and  supe*  Chicago  and  Los  Angeles. 


rior  stamina  are  built  into  these  Tubes. 


RAYTHEON  MANUFACTURING  COMPANY 
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short  circuit  or  voltage  pulse  (of  6 
volts  or  more).  The  model  211  in¬ 
put  adapter,  used  in  conjunction 
with  the  chronoscope,  separates  the 
functions  of  starting  and  stopping 
the  measurement  of  time  intervals 
between  the  operation  of  one  com¬ 
ponent  and  the  subsequent  opera¬ 
tion  of  another,  without  stopping 
the  system  or  synchronizing  the  in¬ 
dicating  device. 


cillator  covers  the  frequency  range 
of  1  to  120,000  cps  in  five  overlap¬ 
ping  bands.  The  circuit  is  an  im¬ 
proved  version  of  the  bridge  sta¬ 
bilized  type  oscillator  that  affords  a 
means  of  reducing  to  a  minimum 
the  influence  of  amplifier  paramet¬ 
ers  on  the  frequency  of  oscillation. 
The  dial  is  calibrated  to  within  1.5 
percent  plus  0.1  cps.  Two  output 
circuits  are  provided,  one  of  which 
delivers  from  0  to  20  v  rms  into  a 
1,000-ohm  load ;  the  other  has  a  con¬ 
stant  internal  impedance  of  300 
ohms  with  a  terminal  voltage  var¬ 
iable  from  0  to  1.0  volt  rms.  Pow¬ 
er  consumption  is  125  w  at  115  v 
and  60  cps. 


trated  has  transformer,  coil  and 
r^.  „  core  entirely  encased  in  a  molded 

liny  Keftiher8  dielectric 

Hardy  Instrument  Co.,  104-18  strength  of  the  plastic  provides 
Metropolitan  Ave.,  Forest  Hills,  greater  protection  against  corona 
N.  Y.,  announces  a  new  line  of  discharge  and  the  resultant  fire  haz- 
Microstak  subminiature  .selenium  ards.  Reduction  of  acoustical  ra- 
rectifiers.  The  rectifier  illustrated  diation  is  another  important  fea- 
has  an  outside  diameter  of  less  than  ture.  When  u.sed  in  a  high-efficiency 
3/32  in.  for  a  completely  insulated,  66  to  70-deg  circuit,  it  will  provide 
or  if  desired,  a  hermetically  sealed  full  deflection  and  up  to  14-kv  anode 
assembly.  Length  will  vary  accord-  potential, 
ing  to  voltage  requirements.  The 
plates  are  only  A  in.  in  diameter 
and  are  available  for  such  applica¬ 
tions  as  direct  mounting  into  the  Electrostatic-Focus  Tube 


Subiiiiniature  Relay 

Hufco  Industries,  2815  West  Olive, 
Burbank,  Calif.  Model  1001  sub¬ 
miniature  relay,  weighing  less  than 
i  ounce,  was  developed  and  manu¬ 
factured  to  meet  the  specialized  re¬ 
quirements  for  aircraft  and  missile 
Tel-O-Tube  Core,  of  America,  installations.  The  unique  design  of 
East  Paterson,  N.  J.,  has  an¬ 
nounced  an  electrostatic  focus  mag¬ 
netic  deflection  tv  picture  tube, 
completely  free  of  corona  effect. 

The  new  development  incorporates 
a  unique  spot  welding  operation 
performed  on  the  focus  electrode  of 
the  electron  gun  mount  that  com¬ 
pletely  eliminates  stray  emission, 
the  chief  cause  of  corona  effect  in 
other  brands  of  electrostatic  focus 
tubes.  The  line  currently  includes 
all  sizes  from  14  in.  to  20  in.,  both 
round  and  rectangular,  with  all 
available  for  immediate  delivery. 


the  dynamically  balanced  armature 
provides  the  1001  with  high  resis¬ 
tance  to  vibration  and  shock  and 
sudden  changes  in  acceleration  and 
direction.  It  is  a  spdt  28-volt  d-c 
relay  with  contacts  rated  at  one 
ampere  noninductive  load. 


base  of  a  printed  circuit,  or  other 
usages  where  an  enclosed  unit  is 
not  required.  These  units  can  de¬ 
liver  300  ixa  of  current  for  an  inde¬ 
finite  period  of  time.  Companion 
units  with  ferrule  or  pig  tail  leads 
and  current  ratings  up  to  25  ma 
are  also  available.  From  the  small¬ 
est  to  the  largest,  voltage  ratings 
up  to  25,000  volts  are  standard,  and 
ratings  beyond  that  can  be  provided 
as  special  units  if  required. 


Wide-Range  OBoillator 

Southwestern  Industrial  Elec¬ 
tronics  Co.,  2831  Po.st  Oak  Road, 
Houston  19,  Texas.  Model  M-2  os¬ 


.4udio  Oscillator 

El-Tronics,  Inc.,  2649  No.  Howard 
St.,  Philadelphia  33,  Pa.  The 
TE200K  laboratory-type  wide-range 
audio  oscillator  is  designed  for 
continuous  trouble-free  operation 
under  the  most  adverse  conditions. 
Special  features  are:  electronically 
regulated  power  supply  for  stable 
operation  under  varying  line-volt- 

(continued  on  p  239) 


Horizontal  Output  & 

H-V  Transformer 

Square  Root  Mfg.  Corp.,  391  Saw 
Mill  River  Road,  Yonkers,  N.  Y. 
The  Coronasealed  horizontal  output 
and  high-voltage  transformer  illus- 
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ACTUAL 

SIZE 


Pyramid  Type  PG  “GLASSIAL”  miniature  paper  capacitors 
are  assembled  in  metal  tubes  with  glass-metal  terminals. 
They  will  fully  meet  the  most  exacting  demands  of  high 
vacuum,  high  pressure,  temperature  cycling,  immersion 
cycling  and  corrosion  tests. 


TEMPERATURE 
RANGES:  -55Mo  +125«C. 


CAPACITANCE 

RANGE:  .001  mfd.  to  1.0  mfd. 

VOLTAGE  RANGE:  100  to  600 

v.d.c.  oporatini 


Your  inquiries  are  invited 


PYRAMID  Electric  Company 
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NEWS  OF  THE  INDUSTRY 

EDITED  by  WILLIAM  P.  O'BRIEN 
JETEC  Begins  Oitioal  Materials  Study 


A  SPECIAL  task  committee  on  criti¬ 
cal  materials  used  in  the  manufac¬ 
ture  of  radio-television  tubes  has 
been  established  by  the  Joint  Elec¬ 
tron  Tube  Enprineerinff  Council. 
The  group  was  set  up  because  of 
the  need  for  a  complete  study  of 
materials  used  in  vacuum  tubes  in 
light  of  the  modern  concepts  of  the 
automatic  control  of  many  technical 
tasks  in  military  operations. 

A  joint  industry  investigation  of 
possible  substitute  materials  and 
methods  for  handling  them  without 
impairing  the  reliability  or  spe¬ 
cific  characteristics  required  of  the 
tubes  is  one  of  the  objectives  of 
the  JETEC  task  group.  Data  is 
now  being  assembled  on  several 
materials  in  short  supply,  especially 
nickel  and  cobalt  alloys  and  some 
steel  alloys. 

One  important  program  already 
has  been  initiated  by  the  indust-ry 
in  an  effort  to  conserve  critical 


materials.  This  is  a  change  in  the 
focusing  system  of  c-r  tubes  which 
permits  a  substantial  reduction  in 
the  uses  of  copper  and  cobalt. 

Chairman  of  the  special  task 
committee  is  A.  C.  Gable  of  General 
Electric  Co.;  secretary  is  R.  R. 
Batcher,  chief  engineer  of  the 
RTMA. 

Role  of  F-M  in  Capital's 
Defense  Plans 

A  PLAN  for  an  air-raid  warning 
system  to  blanket  the  entire  Dis¬ 
trict  of  Columbia  in  ca.se  of  an 
emergency,  through  the  use  of  a 
supersonically  controlled  broadcast 
and  amplification  system,  has  been 
announced  by  the  Communications 
Advisory  and  Planning  Committee 
of  the  D.  C.  Office  of  Civil  Defense. 

When  completed,  the  air-raid 
warning  system  will  cover  the  Dis¬ 


trict  of  Columbia  through  the  use 
of  a  250-watt  f-m  radio  transmitter, 
already  on  order,  and  34  superson¬ 
ically  controlled  f-m  receivers 
equipped  with  high-power  ampli¬ 
fiers.  Three  radio  frequencies  in 
the  40  to  50-mc  band,  made  avail¬ 
able  to  the  Office  of  Civil  Defense 
by  the  FCC,  will  be  used.  One 
frequency  will  connect  the  Com¬ 
mand  Center  with  34  remote-con¬ 
trolled  receivers  equipped  with 
high-power  amplifiers  and  will  be 
used  for  public  air-raid  warnings 
and  for  mutual  aid  purpo.ses  in 
extreme  emergencies.  The  system 
will  permit  warning  by  voice  as 
well  as  sound.  A  .second  frequency 
would  permit  communication  be¬ 
tween  the  Command  Center  and 
four  Control  Centers.  The.se  four 
centers  will  be  equipped  with  50- 
watt  f-m  transmitters  for  this  pur- 
po.se.  The  third  frequency  will  be 
reserved  for  special  .services  such 
as  communication  with  pack  receiv¬ 
ers  and  other  mobile  equipment. 

Although  the  34  receivers  and 
amplifiers  will  be  located  in  the  Dis¬ 
trict  of  Columbia  proper,  surround¬ 
ing  communities  have  been  con¬ 
sulted  and  invited  to  hook  up  with 
the  D.  C.  network  through  similar 
receiving  and  amplifying  equip¬ 
ment.  Permission  would  also  be 
granted  to  private  industry  upon 
application. 

Component  Parts 
Reelassified 

At  the  request  of  the  Munitions 
Board,  a  reclassification  of  all  elec¬ 
tronic  component  parts  was  re¬ 
cently  completed  by  the  Radio-Tele¬ 
vision  Manufacturers  Association. 
The  new  categorical  breakdown 
will  enable  the  military  and  the 
electronics  industry  to  identify 
readily  component  parts  by  listing 
them  in  one  of  eleven  major  groups 
requiring  common  production  facil¬ 
ities,  manpower,  material  and 
know-how.  Thus,  it  is  now  possi¬ 
ble  for  the  Department  of  Defense 
to  ascertain  easily  the  industry’s 
ability  to  produce  any  type  of  com¬ 
ponent.  This  important  informa¬ 
tion  had  not  been  available  to  the 
military  or  to  the  electronic  indus¬ 
try  before. 

New  classifications  are  as  fol- 


CIVIE  DEFENSE  PARLEY  AT  ELECTRONICS  PARK 


Robarl  R.  Burion  (third  irom  lait),  head  of  communicatioiM  ior  the  Federal  CWU 
Deienie  Administration  in  Washington,  recently  visited  General  Electric's  Dec- 
ironies  Park  at  Syracuse,  N.  Y.  He  met  with  members  oi  a  new  DtU  Defense 
committee  oi  the  GE  Electronics  Department  to  discuss  possible  applications  oi 
two-way  mohile  radio  ior  civil  deiense.  The  committee  is  directing  a  broad  program 
oi  ossistance  in  the  electronics  field  to  civil  deiense  organisations.  Present  at  the 
meeting,  irom  left  to  right,  are  Neal  F.  Harmon.  Lacy  W.  Goostree,  R.  R.  Burton. 

Paul  L.  Chamberlain.  Ellis  M.  Trefethen  and  Roy  D.  Iordan 
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The  M.U.  14  Three  Speed  Turntable 
satisfies  the  demand  where  auto-stop 
and  pick-up  are  not  required. 


U.S.  and  Canadian  Warehouse  and  Offices. 

SAMCO  PRODUCTS  COMPANY 

1  Spruce  Street,  New  York  7.  N.Y. 
Telephone:  Worth  4—0152. 


•  Plays  without  ‘wow’  on  all  speeds. 

•  High  fidelity  pick-up  complete  with  two 
permanent  sapphire  stylii. 

•  Auto-stop  operates  on  all  types  of  records, 
irrespective  of  run-off  groove  diameter. 


The  G.U.4  is  precision  built  and  does  not  employ 
rubber  drive  belts,  thus  assuring  years  of  trouble- 
free  operation. 


Further  details  available  on  application. 


This  Is  the  G.U.4  Phonograph,  incorporating 
the  B.S.R.  ‘  Rotocam  ’  instantaneous  speed 
change  ...  78,  45  and  33i  R.P.M.  at  the  turn 
of  a  switch. 


Made  by  Birmingham  bound  Reproducers  Ltd.,  Old  Hill.  Staffs  England  Grams:  ‘Electronic  Old  Hill,  Cradicy  Heath." 
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lows :  transducers,  transducer  ac¬ 
cessories,  antennas,  circuit  inter¬ 
rupters,  resistors,  capacitors,  trans¬ 
formers,  housings,  piezoelectric  fre¬ 
quency  control  devices,  plugs,  con¬ 
nectors  and  hardware. 

The  RTMA  is  working  to  com¬ 
plete  similar  breakdowns  at  an 
early  date.  The  remaining  reclass¬ 
ifications  will  cover  electronic  end 
equipment,  electron  tubes  and  de¬ 
vices  and  electronic  test  equipment. 

RTM.4  Appointtii 
Policy  Coniniittce 

While  president  of  the  RTMA, 
Robert  C.  Sprague  appointed  a 
policy  committee  to  cooperate  with 
national  defense  agencies  in  the 
con.servation  of  critical  materials  in 
the  radio-television  industry.  Es¬ 
tablishment  of  the  committee  was 
authorized  by  the  board  of  direct¬ 
ors  at  a  meeting  in  Chicago  at 
which  industry  problems  resulting  - 
from  the  shortages  of  critical  mate- 


R.  G.  Zender  of  Lenz  Mfg.  Co.; 
and  Robert  C.  Sprague  of  Sprague 
Electric  Co. 

The  next  meeting  of  the  RTMA 
board  of  directors  will  be  held  on 
April  12  and  13  at  the  Seavlew 
Country  Club,  Absecon,  N.  J.,  at 
which  time  the  RTMA  officers  and 
directors  will  be  hosts  to  the  di¬ 
rectors  of  the  Radio  Manufacturers 
As.sociation  of  Canada. 


Southwestern  IRE 
Conference 

The  1951  Southwestern  IRE  Con¬ 
ference  will  be  held  on  the  campus 
of  Southern  Methodi.st  University 
in  Dallas,  Texas,  on  April  20  and  21. 
Keynoter  of  the  conference,  which 
has  as  its  theme  New  Frontier  in 
Electronics,  will  be  Donald  G.  Fink, 
editor  of  Electronics;  banquet 
speaker  will  be  George  E.  Sterling 
of  the  FCC. 

The  tentative  technical  program 
is  as  follows: 

The  Radiation  of  a  Cylindrical 
Antenna,  by  C.  Lonczos  of  the  Na¬ 
tional  Bureau  of  Standards. 

Microwave  Refractometer  and 
Its  Application  to  the  Studies  of 

(Continued  on  poge  267) 


rials  were  discussed  at  length. 

Members  of  the  committee  are 
Benjamin  Abrams  of  Emerson 
Radio  &  Phonograph  Corp. ; 
W.  R.  G.  Baker  of  General  Electric 
Co.;  Paul  V.  Galvin  of  Motorola 


Inc.;  L.  F.  Hardy  of  Philco  Corp.; 
Leslie  F.  Muter  of  The  Muter  Co. ; 
A.  D.  Plamondon,  Jr.  of  The  Indi¬ 
ana  Steel  Products  Co.;  Robert  C. 
Tait  of  Stromberg-Carlson  Co. ; 


AIEE  AND  IRE  HONOR  NBS 


Award  presentation  to  the  National  Bureau  oi  Standards  by  the  A1E£  and  IRE  In 
recognition  oi  the  Bureau's  contributions  to  science  and  engineering  in  the  past  50 
years.  Scrolls  were  presented  during  the  recent  Conlerence  on  High-Frequency 
Measurements  in  Washington,  D.  C.  Standing  irom  leit  to  right  are:  T.  G,  LeCIair, 
president  ol  the  AIEE;  E.  U.  Condon,  director  oi  the  NBS:  1.  S.  Coggeshall,  presi¬ 
dent  oi  the  IRE;  and  E.  Weber,  chairman  oi  the  Joint  AIEE-IRE  Committee  on  High- 
Frequency  Measurements 


MEETINGS 


March  27-28:  Joint  Meeting 
of  the  Association  for  Com¬ 
puting  Machinery  and  the  In¬ 
dustrial  Mathematics  Society, 
Wayne  University,  Detroit, 
Mich. 

Apr.  14:  Fifth  Annual  Spring 
Technical  Conference  of  the 
Cincinnati  Section  of  the  IRE, 
Engineering  Society  Head¬ 
quarters,  Cincinnati,  Ohio. 

Apr.  16-18:  Spring  Meeting  of 
the  U.S.A.  National  Commit¬ 
tee  of  the  URSI  and  the  Pro- 
fe.ssional  Group  on  Antennas 
and  Wave  Propagation  of  the 
IRE,  at  the  National  Bureau 
of  Standards,  Connecticut  and 
Van  Ness  Sts.,  N.  W.,  Wash¬ 
ington,  D.  C. 

Apr.  19  20:  Armed  Forces  Com¬ 
munication  Association  Na¬ 
tional  Convention,  Drake  Ho¬ 
tel,  Chicago,  III. 

Apr.  20-21:  Southwestern  IRE 
Conference.  Southern  Metho¬ 
dist  University,  Dallas,  Texas. 

Apr.  21:  Fifth  Annual  New 
England  Radio  Engineering 


Meeting,  Copley  Plaza  Hotel, 
Boston,  Mass. 

APR.  30 -May  4;  SMPTE  Spring 
Convention,  Hotel  Statler, 
N.  Y. 

May  21-23:  1951  Parts  Distrib¬ 
utors  Show,  Hotel  Stevens. 
Chicago,  Illinois. 

May  23-24:  Fifth  National  Con¬ 
vention,  American  Society  for 
Quality  Control,  Hotel  Cleve¬ 
land,  Cleveland,  Ohio. 

May  23-25:  1951  IRE  Technical 
Conference  on  Airborne  Elec¬ 
tronics,  Biltmore  Hotel,  Day- 
ton,  Ohio. 

June  18  22:  ASTM  Annual 
Meeting,  Atlantic  City,  N.  J. 

June  25-29:  AIEE  Summer 
General  Meeting,  Royal  York 
Hotel,  Toronto,  Ontario,  Can¬ 
ada. 

AUC.  15-18:  1951  APCO  Con¬ 
ference,  Everglades  Hotel, 
Miami,  Florida. 

Aug.  28  Sept.  8:  Eighteenth 
British  National  Radio  Show, 
Earls  Court.  London,  Eng¬ 
land. 
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l>.WAtl>  Meek 

Tmerson  A 
Arvm  Television 

"Bendix  Paha.  nMd&tcia 
Tdemion 

hallicraftirs 

HoffiiKin  oif- 

(fiuimddSeif 

plidoslron 

PHILCO 


Sentinel 


IVOUSrRML 

riirvisfow. 


W^ii^^^KMise 


COSSiAC 

A  CROSLEY 


STROMBERC 

CARLSON 


These  leading  TV  set 
makers  use  Sylvania 
Picture  Tubes 


Today’s  sales  picture  shows  that  75%  of  the  leading  television  set  manu¬ 
facturers  use  Sylvania  picture  tubes. 

This  popularity  is  no  accident.  It’s  based  on  a  sure  foundation  of  out¬ 
standing  performance.  For,  Sylvania  picture  tubes  have  won  their 
prized  position  through  years  of  research  and  quality  production  tech¬ 
niques  developed  during  more  than  a  quarter  of  a  century  of  leadership 
in  radio,  electronics,  and  lighting. 

Remember,  too,  when  you  choose  Sylvania  piaure  tubes,  you  choose 
products  of  nationally  recognized  excellence  .  .  .  products  that  carry 
prestige  and  sales  appeal  when  listed  among  your  sets’  specifications. 
Send  today  for  new  folder  giving  complete  descriptions  and  ratings 
of  all  Sylvania  TV  Picture  Tubes.  Simply  write  a  postal  card  to  Sylvania 
Electric  Produas  Inc.,  Dept.  R-1104.  Emporium,  Penna.  Sylvania  Rep¬ 
resentatives  are  also  located  in  all  foreign  countries.  Names  on  request. 
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NEW  BOOKS 


Traiistiiiisisioii  Lilies 
uikI  Filter  Nt‘tHurk»« 

By  John  Karalash.  The  MacMillan 
Company,  New  York,  1950,  413  pages, 
$6.00. 

This  new  book  deals  with  the 
elementary  theory  of  tran.smission 
lines,  transmission  line  networks 
and  electric  wave  filters.  The  treat¬ 
ment  is  applicable  from  voice  fre¬ 
quencies  through  the  microwave 
range.  Written  by  a  Lehigh  Uni¬ 
versity  professor  with  a  background 
of  practical  teaching  experience, 
this  book  should  serve  nicely  as  a 
text  for  students  of  electrical  com¬ 
munication.  The  quantitative  view¬ 
point  which  characterizes  the  book 
should  also  make  it  a  useful  source 
of  reference  material  for  the  prac¬ 
ticing  engineer. 


We  have  large  stocks  of 
precision  resistors  '/«,  Vi, 
1  and  2  Watt  from  10 
Ohm.  to  25  Meg.  Ohm. 
Tolerance  1, 2, 5  and  10% , 
especially  suited  for  tele- 
vWon  production. 

Complete  range  of 
resistors  up  to  50  Watt. 
Deposited  carbon-wire 
wound,  glazed,  fixed  and 
adjustable  power  wire 
wounds  and  high  voltage 
types. 

If  you  have  a  resistor 
problem,  let  tu  help  you. 


By  Bsttuon  All  the  iofonMUOO  you  oeed  co 
choose  the  best  cquipiDeoc.  operate  it  eft- 
cieoily  and  make  the  most  effeaise  use  ot 
films  on  TV.  Shows  what  may  to  wrong  and 
how  to  avoid  it;  how  to  edit  film,  produce 
tides,  special  effects,  commercials,  oewsreds. 
combine  live  scenes  with  film,  and  all  other 
techniques.  $4.2) 


Television  & 
FM  Antenna 
Guide 


By  NpU  smd  Mjmdi.  Complete  data  on  all 
VHP  and  UHP  aniennas,  including  informa* 
tion  on  new  types  given  here  for  the  first  time. 
Shows  how  to  selea  the  ri^t  type  for  the  site, 
where  and  how  to  install  it,  how  to  minimize 
noise  from  transmission  line,  and  all  odier 
techniques  needed  to  insure  gening  the  most 
out  of  any  antenna  system.  $5.50 


SALES  CORPORATION 

A  919  N.  MICHIGAN  AVI. 
/  CHICAGO  11,  ILLINOIS 
•isTiiiiTii  roi  luiiii  ifiau  arrs 


RELEASED  THIS  MONTH 


F-M  Simpliiiad;  M.  S.  Kivar;  Van 
Noitrand;  2nd  edition;  $6.S0. 


Theory  and  Application  oi  Induetrial 
Elacttonice;  J.  M.  Cage;  McGrow- 
HiU;  S4.7S. 


Television 

for 

Radiomen 


“...the  most  comprehensive  book 
'on  modern  television  equipment^ 
in  print.”.. iliCTtONics 


The  book  is  divided  into  four  j 
main  sections.  The  first  section 
deals  with  conventional  transmis¬ 
sion  line  theory,  augmented  through 
the  use  of  modern  transmission 
line  charts  which  assist  in  its 
understanding  and  also  facilitate 
calculations. 

The  next  two  sections  consist 
of  an  introductory  approach  to 
network  theory  and  a  considera¬ 
tion  of  various  transmission  para¬ 
meters,  together  with  a  treatment 
of  electric  wave  filters  of  the  several 
basic  types.  ZobeTs  early  contribu¬ 
tions  to  the  development  of  ladder- 
type  filters  are  indicated  and 
Foster’s  reactance  theorem  is 
introduced  to  serve  as  the  basis  for 
synthesizing  two-terminal  reactance 
components  of  K-filters.  Somewhat 
different  from  the  usual  procedure, 
though  considerably  more  direct, 

I  is  the  application  of  the  matrix 
j  operator  involving  the  .so-called 
j  “ABCD”  or  general  network  para- 
'  meters  to  investigations  of  high- 

(Cofitinued  on  p  27$) 


PRACTICAL 
TELEVISION 
ENGINEERING 

By  Scott  Holt 
RMMTCh  Division 
Allen  B.  Ou  Mont  Lokoratoriet 
Instructor  Columbia  Univwslty 
700  paios.  305  IttustrAtlons,  $7.50 
Here  at  laat  la  a  book  that 
anawera  your  queatlona. 
pavea  the  way  for  greater 
elTlclency  in  any  phaae  of  TV 
engineering.  Far  from  being 
a  book  of  theory.  It  provldea 
a  iMtlid  readily  underntand- 
ahle  technical  background 
written  from  the  intenaely 
practical  viewpoint  of  a 
pioneer  television  engineer 
and  designed  fur  quick,  easy 
reference. 

10-DAY  MONEY-BACK  GUARANTEE 

Pn>m  the  fundamentals  of  picture  transmis¬ 
sion.  tubes  and  oscillographs^  the  book  pro- 
grennes  logically  through  the  entire  TV  engi¬ 
neering  field.  Synchronising  generators,  timing, 
shaping  and  deflection  circuita,  video  amplifiers, 
cathoile  followers.  iKiwer  supplies,  receivers, 
camera  chains  and  transmitters  are  but  a  few 
of  the  subjects  covered.  Particular  emphasis 
is  placed  in  modern  broadcasting  techniques. 
Read  it  for  10  days  at  our  risk.  Tour  $7.50 
refunded  promptly  if  you're  not  more  than 
sat  isfled. 


By  NoU.  Clear,  ooo-inacbematical  expUoadoo 
of  die  operating  principles  and  funaion  of 
every  pan  and  circuit  in  today’s  TV  receivers 
and  the  basic  ^inciples  of  craosmission.  Full 
instruaion  in  installarion,  alignment,  testing, 
adjustment,  troubte-shooting.  $7.00 


R*MUSr'  FOR 

SRCiiinr$ 

"  sMw 
tedMictaRS 
rv$varcli«rs 
strviev  wvrtiers 
stvdtiits.  vtc. 


Radio  and 
Television 
Mtathematics 


By  Ftseb^r.  721  sample  problems  and  solu¬ 
tions  show  you  what  formulas  to  use.  what  nu¬ 
merical  values  to  substitute,  and  each  step  in 
working  out  any  problem  you  may  encounter 
in  radio,  ralevision  or  industrial  electronica. 
Conveniently  arranged  for  quick  reference. 

$6.00 


I  Tbs  Hscadllaa  Cs.,  M  FIMi  fivs..  New  Ysrfe  11 

I  nease  send  me  die  books  checked  by  num- 

(ber  below.  I  will  either  remit  in  full  or  return 
the  books  in  10  days 


Dot.  E-41.  RINEHART  BOOKS.  Ine. 
Tschnieal  Diviiion, 

232  Madlssn  Avs..  Nsw  Ysrk.  N.  Y. 

EnrloM^  find  a?. SO  for  ropy  of  Hel 


A(V1rr«« 
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Available  at  a  special  price  and  terms 

This  series  of  27  titles  was  written  and  edited  principally  by  mem¬ 
bers  of  the  Radiation  Laborator>',  maintained  during  the  war  at  the 
Massachusetts  Institute  of  Technology.  The  usefulness  of  the  Series 
extends  over  all  the  fields — communication,  television,  industrial 
instrumentation  and  control,  research  in  biological  and  physical 
sciences,  and  radar — in  which  electronic  techniques  are  of  great 
applicability  and  importance. 


upon  r«qucH, 
we  will  tend 
jTM  an  a-page 
circular  de* 
•cribing  the  27 
volumes  of  this 
set  in  greater 
detail. 


Vsl.  I.  RADAR  SYSTEM  CNSINEERIN6.  Outline 
leaeral  principles  of  radar  intsnis.  and  dUruases  basic 
JeslgB  eonslderationa.  Bdlud  bf  L.  N.  Rldmour.  U 
of  I*eon.  4M  pages.  II-SO 


Vsl.  2.  RADAR  AIDS  TO  NAVIGATIOM.  l>serrlbcd 
tbs  advantagas  and  Umltationn  of  ths  use  of  radar  la’ 
nafigatloa  and  pilotage.  Edited  by  I.  8.  Hall.  Amherst, 
Con.  389  pages.  95.00 

Vsl.  4.  LORAN.  Complsts  account  of  ths  dselgn  andi 
use  of  the  long-rangs  pulse  aarlmulon  system  knoww, 
aa  Loran.  Rt  J.  A.  PIsres.  Harvard  U..  A.  A.; 
IfcKenslF.  Elsstrsnisa.  and  B.  H.  Woodward.  Hr^anl^ 

U.  4M  pages.  $4.00 

Vsl.  S.  MICROWAVE  MAGNETRONS.  Thsoretira9' 
and  practlral  aspects  of  multleavlty  magnctroas  In  thw' 
frequency  range  from  1000  to  94,000  Mc/aec  and  la  tha’i 
power  output  range  from  10  watts  to  3,000.000  watts.; 
fluted  iff  O.  B.  CoUlas.  U.  of  Rochester.  709  pages. 
$9.00 

Vsl.  S  PRINCIPLES  OF  MICROWAVE  CIRCUITS. 
Deacrlbes  guided  electromagnetic  wares.  Edited  b^i 
C.  C.  Montraery.  Tale  U..  R.  H.  Pleka.  Princeton  U.J 
and  R.  M.  ^rcell.  Harvard  U.  479  pages.  tO.SO  ^ 

Vsl.  It.  WAVEGUIDE  HANDBOOK.  Data  on  thaj 

properties  of  mlcmware  transmissioD  lines.  mlcrowavM 
circuit  elcmeots.  etc.  Edited  by  N.  Bfarcuvlts.  Poly-  \ 
teelmle  Inst,  of  Brooklyn.  500  psget.  97  50 

Vsl.  12.  MICROWAVE  ANTENNA  THEORY  AND  . 
DESI6N.  Surveys  theory  and  design  tschniquea  for 
mlcroware  antennas,  and  discusses  antesuia  msasure- 
roeot  methods.  Edited  by  8.  Silver.  U.  of  Calif.  023 
paces,  98  00 

V. I.  14.  MICROWAVE  OUPLEXERS.  AntlTW.  th.! 
prohiems  of  using  a  single  antenna  for  reoelTing  and  j 
trsnsmittlng  pnls^  tlgnaJ*.  Edited  by  L,  D.  SmuUen 
and  C.  Q.  Montgomery.  Tale  U.  437  pages,  $6.50 


Vsl.  3.  RADAR  BEACONS.  Survey  ot  tbs  dsstgn  of 
radar  responder  bsscons  and  tbsir  uaa  la  navigation  and 
Identlfleattoo.  Edited  by  A.  Bobsru.  StaU  U.  of 
Iowa.  409  pages.  90.50 


Vsl.  8.  PULSE  GENERATORS  Covers  ths  tbeorstical 
and  prsctleal  aspects  of  the  feneration  of  power  pubes. 
By  O.  N.  Olasoos.  Rsnssslasr  Po^ecbale  last.,  and 
i.  V.  Lsvacqs.  Johna  Hopkins  C.  737  pages.  99.00 


Vsl.  7.  KLYSTRONS  AND  MICROWAVE  TRIOOES 
Dlseuanes  1ow_power  microwave  trlodes  and  klystrons. 
EdHsd  by  D.  R.  Ilamlltoft,  Princeton  V..  J.  K.  Knipp, 
Iowa  Stats  Coll,  and  I.  B.  B.  Kuper.  Broofchaven  NafL 
Lab.  534  pages,  $8.00 

Val.  9.  MICROWAVE  TRANSMISSION  CIRCUITS. 

Problems  of  transmisalon  of  power  from  one  place  to 
another  at  microwave  frequenclea.  Edited  by  O.  !«. 
Ragan.  General  Electric  Resenreh  Lab.  71g  pages,  98.50 

Vsl.  li.  TECHNIQUE  OF  MICROWAVE  MEASURE- 
MENTS.  Procedures  for  meastirlng  ths  properties  of 
microwaves.  Edlte«l  by  C.  G.  Montgmnery.  Yale  V.  937 
pages.  919-00 


Vsl.  13.  PROPAGATION  OF  SHORT  RADIO  WAVES. 
Investigates  the  propagation  cbaracterl*(ticii  of  radlatiuo 
St  frequenclea  too  high  to  be  affected  by  the  ionosphere. 
Edited  by  D.  &  Kerr.  Johns  Hopkins  U.  738  pages. 
*10.00 


Vsl.  19.  CRYSTAL  RECTIFIERS  Characteristics  and 
use  of  the  stltcoo  and  germanium  point -contaet  rsctiOcrs. 
Fkllted  by  H.  V.  Torrey  and  C.  A.  Wbitmer,  Butgert  U. 
440  pages.  90  50 


Vsl.  10.  MICROWAVE  MIXERS.  Discusses  varlousi 
high-frequency  receiving  systems  and  their  relative! 
merit.  By  R.  V.  Pound.  Harvard  U.  381  pages.  95.50 


Vsl.  19.  VACUUM  TUBE  AMPLIFIERS.  Tbs  special 

constructional  techniques  pertaining  to  many  ImitortMt 
tvpes  of  ampllAers.  Fdfted  by  O.  E.  Vall^.  Jr. 
M.  I.  T..  and  H.  Wallman.  M.  I.  T.  733  pages.  $10.00 


Vsl.  17.  COMPONENTS  HANDBOOK.  Covers  tbs 
piopertlse  and  characteristics  of  elecirtwlo  components. 
KOlted  by  J.  P.  Blackburn,  M.I.T.  020  pages.  $8.00 


Vsl.  19.  WAVEFORMS.  Describes  ths  generation  and 
use  of  precisely  controUed  voltages  and  currents  having 
vsrious  time  dependence  and  duration.  Edited  by 
Britton  Chanow  U.  of  Penna.,  F.  C.  Williams,  Man- 
rheder  IJ.,  T.  Hugbea.  Columbia  U..  1>.  Sayre,  Alabania 
IVtlytechnlc  Inst.,  and  K  F.  Mac  Nichoi,  Jr..  U.  of 
Penn.  783  pages.  $10.00 

VM.  22.  CATHODE  RAY  TUBE  DISPLAYS.  Basic 
characteristics,  principles  of  operation,  and  methods  of 
applleatlon  of  cathode  ray  tubes  By  J.  T.  Soiler. 
Amherst  College,  M  A.  Starr.  V.  ot  Portland,  and 

Q.  £.  Valley.  Jr.  M.  1.  T.  736  paces.  $10.00 

Vsl.  ».  THEORY  OF  SERVOMECHANISMS.  Stand¬ 
ard  theory  of  ssrvomecbaalsm  deotcn.  Edited  by  H.  M. 
James.  Purdue  1^.  N.  B.  Nichols.  Taylor  Instrument 
Co.,  and  R.  8.  Phillips,  U  of  Calif.  37.1  pages,  $.5  OO 


Vsl.  21.  ELECTRONIC  INSTRUMENTS.  Design  of 
simple  electronic  computing  systems.  Ikllted  by  I.  A. 
OreenwrMNi.  Jr..  General  Precision  tnb..  J  V.  lloMam. 
Jr.  Lahoralorv  for  Electronics,  ine..  and  D-  MacRae. 
Jr.  Harvard  U.  708  pages.  $9.50 


Vsl.  n.  ELECTRONIC  TIME  MEASUREMENTS. 
.S  veral  prscisloo  methods  for  dsta  transmission  employ¬ 
ing  pulvs  timing  techniques.  Edited  by  B.  Chance, 
U.  of  Penna.,  £.  F.  Mae  Nlc^l,  Jr..  U.  U  Penna.,  aim 

R.  I.  IlulaUer.  M.  L  T.  598  pageii.  $7.50 


Vsl.  24.  THRESHOLD  SIGNALS.  AnalyMs  factors 
affecting  pen*epiloo  of  deelred  signals  in  the  present 
of  various  kinds  of  interference.  K^Uted  by  J.  L. 
lAwson.  General  Uectrtc  Co.,  and  G.  E.  llilcflbsek. 
U.  of  Michigan.  388  pages.  95.00 


Vsl.  23.  MICROWAVE  RECEIVERS.  Treats  aU  the 
eiemsnta  making  up  a  wlde-band  recslver.  Edited  by 

S.  .N.  Tan  Torhlt.  V.  ot  Rochester.  611  pages.  $8.50 


Vsl.  29.  RADAR  SCANNERS  AND  RADOMES.  Dls- 

t-uAsoi  design,  problems,  and  properties  of  scanners  and 
radorocs.  Edited  by  W.  M.  Cady,  U.  8.  Naval  Ordnance. 
M.  B  Karelitx.  uenersl  Predsiao  Lab.,  and  L.  A. 
Turner.  State  t  of  Iowa  4^2  pages.  $7  00 


Vsl.  27.  COMPUTING  MECHANISMS  AND  LINK- 
AGES.  A  detailed  study  of  bar  linkages  in  computsrs. 
E«llte<l  by  A.  Svoboda.  379  pages.  $5.00 


FREE  EXAMINATION  COUPON 

McGraw-Hill  Book  Company,  Inc.,  Dept*  L-4-51«  327  W.  41st  St*,  New  York  18 
Send  me  the  M.I.T.  R.\ni.\TION  IjLBORATORY  RERIKH.  37  ▼olmnen.  for  10  dnya’  ex¬ 
amination  on  approval.  If  tbs  books  prove  satisfactory,  1  wilt  remit  $36.09  in  10  daya  and 
930.00  monthly  until  $180.90  in  paid.  Otherwise  I  will  return  books  j>oatpaid. 

Name  (Print)  . 


•nSividuol 

•"Circle 


’'•lume. 


State 


Company 
Poaition  . 


This  offer  applies  ta  U*  A.  only 
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36001 


36004 


GENERAL 
^4-#  CONTROL 

COMPANY 

1202  SOLDItRS  FIELD  ROAD 
BOSTON  34  MASSACHUSETTS 


Backtalk 


This  ilepartment  is  oper¬ 
ated  as  an  open  forum 
where  our  readers  may 
diseuss  problems  of  the 
electronics  industry  or 


comment  upon  articles 
which  ELECTRONICS 
has  publishefl. 


Color  Code 

Dear  Sirs: 

I  HAVE,  in  the  course  of  many  years, 
acquired  many  copies  of  ELECTRON¬ 
ICS,  and  I  usually  file  a  note  of  the 
information  they  contain,  as  they 
are  purchased.  But  when  I  see  the 
copies  on  the  bookshelf,  and  when 
only  their  spines  are  visible,  it 
seems  that  you  could  introduce 
something  new  in  technical  jour¬ 
nalism.  The  color  printing  sys¬ 
tem  you  use  for  the  front  cover 
should  enable  you  to  introduce  a 
color-code  system  whereby  colored 
bars  on  the  spine  will  indicate  the 
subject  matter  of  the  contents.  It 
only  requires  a  well-thought-out 
code  to  be  drawn  up  in  the  first 
place,  for  a  very  useful  system  to 
be  evolved;  the  color,  width,  and 
disposition  of  the  bars  could  convey 
quite  detailed  information  as  to  the 
contents  of  the  particular  issue. 

R.  S.  Roberts 

London,  England 

I  Kdltor’s  Note:  Roberta’  Idea  Is  being 
I  considered.  Any  comments  or  suggestions 
!  from  other  readers  will  be  appreciated. 


TW  MW  Type  MCT-1 
l•l•pllOll•-tTP•  ■witch  —  th*  ■mallMt 
mad*  —  mounts  in  a  singl*  round  holo 
—  oliniinatoB  nood  ior  slotting  pans! 
and  drilling  and  tapping  lour  small 
holM  —  proTidss  Tsnotilo  switching 
action  in  addition  to  its  stondcnd 
isaturss. 

"Uslvorsal"  Typ«  MCT-4 
Mounting  plats  has  two  sots  oi  lour, 
tappsd.  mounting  holss  to  fit  all 
standard  mounting  csntsrs. 

■OTN  MODEU  HATVU 
CIsctrottaMc  tklsldlsg 
ke.wecn  two  sets  oi  contact  sections  re- 
d  tcei  coupling  between  circuits;  ground¬ 
ing  tab.  integral  with  irome,  is  Included 
in  terminal  atsembly. 

Versatile  lever  aetiea 
provides  either  locking  on  both  sides, 
non-lock  on  both  sides,  non-lock  on 
one  side,  lock  on  one  side. 

Coataet  bslldsps 

permit  all  popular  os  well  os  special 
drcuil  arrangements. 

Can-tprleg  mechaeltsi 
is  especiafiy  designed  lor  quiet  opera¬ 
tion  and  to  reduce  contact  bounce 
to  a  new  minimum. 

MCT  Rotlsgs 

Palladium  contacts  rated  at  1  amp.  at 
US  volts.  60  cycles,  non-inductive  load. 

Reqsett  Catalog  Skeet  and  l/P 
ID3S-I00  glvlsg  detallt  of  castact 
arrasgesMsts,  disrastlest.  osd  prleos. 


36000  SERIES 

Carennic  Mat*  or  Grid  Caps 


A  n«w  oddifton  to  iMt  fiorlot  of  oxclwohro 
Milloo  "Oottgnod  for  AppticoHon'*  prodwcH 
tHo  36004  for  mm  on  fuboi  with  14"  dl* 
onto  tot  contocH.  Efficionf,  compact,  oo«y  to 
wso  ond  noot  oppooring.  Soldoring  log  ond 
contoct  ono  pioco.  log  oars  onnoolod  and 
toldsr  dippod  to  focilHoto  oosy  comblnoNon 
**mochanicol  plos  soldorod”  connoction  of 
coblo.  f4o.  36001  for  9/16"  tobo  tormlnols. 
No.  36002  for  W\  No.  36004  for  !4". 


Design  Formulas 

Dear  Sirs: 

We  refer  to  the  article  “Wide¬ 
band  Series-Parallel  Transformer 
Design”  by  Vincent  C.  Rideout 
which  appeared  on  page  122  in  The 
Electron  Art  department  of  ELEC¬ 
TRONICS  (July  1950). 

It  will  certainly  be  of  interest  to 
you  to  know  that  our  company  has 
been  engaged  in  the  design  of  such 
transformers  for  matching  trans¬ 
mission  lines  in  accordance  with 
general  formulas  since  1944.  The 

(Continued  on  p  292) 


JAMES  MILLEN 
MFG.  CO.,  INC. 


MAIN  OFFICE  AND  FACTORY 

MALDEN 

MASSACHUSETTS 


ELECTRONICS 


TN  ADDITION  to  being  one  of  industry's  largest  sup- 
pliers  of  Vulcanized  Fibre,  Phenol  Fibre,  Special  Glass 
Melamine  and  Silicone  Laminates,  Taylor  Fibre  Co. 
offers  a  complete  fabricating  service.  In  our  modern  fab¬ 
ricating  department,  we  are  equipped  to  handle  any  type 
of  machining  operation  on  Taylor  Laminated  Plastics. 
Skilled  craftsmen,  operating  drill  presses,  milling  ma¬ 
chines,  borers,  lathes,  punch  presses,  automatic  screw 
machines  and  other  units,  can  turn  out  parts  to  meet  your 
most  exacting  specifications.  Taylor  Fabricating  Service 
is  streamlined  to  save  time,  trouble,  and  money  for  you. 
When  parts  are  machined  by  Taylor,  you  relieve  yourself 
of  production  and  labor  problems.  Mistakes,  rejects, 
machinery  breakdowns  are  our  headaches.  The  scrap 
problem  is  ours.  You  have  only  to  receive  and  give  final 
inspection  to  the  finished  parts.  These  are  delivered  on 
time,  ready  for  your  production  line. 

For  a  complete  line  of  Laminated  Plastics  . . .  for  a  fabri¬ 
cating  service  designed  to  save  you  time  and  money,  call 
on  Taylor  Fibre  Co.  You’ll  find  it  pays ! 


Here^  a  swe  vvay 
to  save  time... 
reduce  costs ! 


This  new  1951  Taylor  Catalog  contains 
complete  specifications  and  description 
oj  all  Taylor  Laminated  Plastics.  See 
for  yourself  bow  these  versatile  materials 
can  help  you  produce  your  product 
or  part  better,  faster  and  at  lower 
cost.  Ash  for  catalog  E4. 
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TUBES  AT  WORK 

(continued  from  p  Ht) 

sets  of  normally  open  contacts. 
One  set  of  contacts  closes  the  pilot 
contactors  of  the  appropriate  motor- 
operated  potentiometer,  thereby 
varying  either  the  field  or  armature 
supply  of  the  main  driving  motor 
in  such  a  manner  as  to  oppose  the 
speed  fluctuation  which  produced 
the  initial  signal. 

The  second  set  of  contacts  cuts 
out  sufficient  bias  resistance  from 
the  input  circuit  of  the  amplifier  to 
restore  the  balance  of  the  output 
tubes  for  small  out-of-balance  volt¬ 
ages.  This  action  releases  the  ar¬ 
mature  of  the  relay  concerned  and 
the  main  driving  motor  is  prevented 
from  hunting. 

The  small  out-of-balance  voltages 
produce  a  rhythmic  operation  of 
one  or  the  other  of  the  telephone 
relays  and  the  frequency  of  this 
operation  can  be  controlled  by  ad¬ 
justing  the  capacitors  in  the  grid 
circuits  of  the  first  stage  of  the 
amplifier. 

Veneer-Peeling  Procedure 

After  the  log  has  been  mounted 
in  the  lathe,  it  is  revolved  slowly 
by  means  of  inching  buttons 
mounted  on  the  control  panel. 
this  time,  surface  flaws  are  re¬ 
moved  with  a  hand  tool. 

The  revolution-control  potentiom¬ 
eter  is  set  to  a  suitable  low  speed 
for  the  rounding  operation.  As 
soon  as  a  continuous  veneer  is 
evolved,  the  clutch  is  disengaged 
and  the  end  of  the  veneer  is 
wrapped  around  the  take-up  spool. 
The  clutch  is  then  re-engaged  for  a 
few  revolutions  to  start  the  spool¬ 
ing. 

The  peeling  operation  is  started 
next  under  revolution  control  and, 
if  desired,  can  continue  under  this 
form  of  control  at  any  selected 
spindle  speed.  Alternatively,  the 
take-off  control  button  can  be 
pressed  and  peeling  will  then  pro¬ 
ceed  at  the  selected  peripheral 
speed. 

The  take-off  control  can  only  be 
engaged  when  the  roller  is  in  con¬ 
tact  with  the  log  and  the  log  is  re¬ 
volving.  Changeover  from  revolution 
control  is  effected  by  a  relay  which, 
in  its  normal  nonenergized  condi¬ 
tion,  is  in  the  revolution-control 
position.  A  protective  relay  is  con¬ 
nected  across  the  log-speed  tachom- 
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Kodak 


0iClt-*-6C  K/lpM 


Photography  mokes  this  engineer’s  notes 
on  indisputable  record 


It’s  the  photograph  of  the  oscillograph  traces  that  preserves  a  record  of  performance  long 
in  this  engineer’s  notebook  that  makes  the  after  the  circuit  has  been  torn  down,  and  re¬ 
page  an  indisputable  record  of  wave  form  tains  it  for  detailed  study  whenever  you  wish, 
variations  in  passing  from  second  harmonic  Eastman  Kodak  Company,  Industrial  Photo¬ 
distortion,  through  a  nearly  pure  sine  wave,  graphic  Division,  Rochester  4,  N.  Y. 
to  third  harmonic  distorticn. 

With  photography,  your  oscillograph  is 
much  more  than  a  testing  and  measuring  de¬ 
vice.  It  becomes,  in  addition,  an  instrument 


PHOTORECORDINO 

...  an  important  fmction  of  photography 


DRAKE  MANUFACTURING  CO 

1711  W.  HUBBAB.D  STREET  •  CHICAGO  22 


iiMM  ■4-TCTIHlEianm 

IjuSfuLiMBSS/SSSK  n-yi^irngiriFTii 

irTH'irTKi 

TRANSRADIO  LTD  wxaoafmfSMim 


PHOTOCELL 

CABLE 


AMERICAN  ELECTRICAL 
HEATER  COMPANY 
DETROIT  2,  MICHIGAN 

established  1 894 


CONTRACTORS  TO  M  N<»  GOVERNMENT 
I38A  CROMWCU  ROAD  LONDON  SW7  ENCIAND 
C4a//j  rfiAMiffAC 


Check  all  the  possibilities  offered  by  this  remarkably 
complete  and  flexible  line — already  familiar  to  most  engi< 
neers  and  production  men  for  precision  manufaaure — 
low  cost — proven  performance.  The  large  assortment  of 
popular  DRAKE  Assemblies  shown  on  this  new  display 
board  (on  view  at  leading  jobbers’  everywhere)  should 
give  you  many  a  valuable  idea  for 

your  present  and  projeaed  equip* 

““  T.;'“  Zl. 

LliMT  ASSlMilllS 


SOCKET  t  JlWll 


THERMO¬ 

STATICALLY 

CONTROLLED 

TEMPERATURE 

REGULATING 

STAND 


•  A  device  for  regulating  W 
the  heat  of  an  electric  * 
soldering  iron  while  at  rest—  ' 
Thermostat  may  lie  set  to 
maintain  iron  at  working 
tem(>erature,  ready  for  instant 
use,  or  at  a  lower  heat. 


THE  LOWEST  EVER 
CAPACITANCE  OR 
ATTENUATION 


We  are  special \y  organized 
to  handle  direct  enquiries 
from  overseas  and  can  eive 


BUM  in  Dollars  Settlement  by  four  check. 
Transaction  as  simple  as  any  local  buy. 
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southwestern  industrial  electronics  CO 

2831  POST  OAK  ROAD 


HOUSTON  19,  TEXAS 


P.  O.  BOX  13058 


and  precision  with  the  ruggedness  necessary  for  the  most 
demanding  day-in-and-day-out  operation. 

We  invite  you  to  submit  your  questions  and  problems  on 
very  low  frequency  equipment  to  the  SIE  engineering  staff. 
Our  engineers  can  help  you  in  the  design  of  special  equip¬ 
ment  or  in  the  modification  of  standard  equipment. 


While  the  trend  in  electronic  development  has  generally 
run  toward  higher  frequencies,  SIE  ...  an  internationally 
recognized  leader  in  the  development  and  manufacture  of 
geophysical  instruments  .  .  .  has  been  busy  conducting 
exhaustive  research  and  specializing  in  the  design  of  very 
low  frequency  electronic  equipment. 

Now  .  .  .  recent  developments  highlight  the  immediate 
need  for  precision  low  frequency  equipment  for  laboratory 
and  industrial  use.  Experience  gained  in  the  development 
and  production  of  seismograph  instruments  enables  SIE  to 
meet  this  need  ...  to  offer  you  the  results  of  these 
years  of  experience,  plus  its  manufacturing  skills  and 
proven  electronic  engineering  ability,  in  a  complete  line 
of  very  low  frequency  electronic  test  instruments  and 
transformers. 

Like  all  SIE  products,  these  very  low  frequency  electronic 
instruments  and  transformers  combine  extreme  sensitivity 


Write  today  for  com¬ 
plete  engineering  de¬ 
tails,  prices  and  speci¬ 
fications  on  SIE  very 
low  frequency  equip¬ 
ment.  An  illustrated  cat¬ 
alog  is  yours  for  the 
asking. 
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TUBES  AT  WORK  (continMd) 

eter  generator.  Only  when  the 
voltage  of  this  generator  is  sutfi- 
cient  to  close  the  protective  relay 
will  operation  of  the  take-off  con¬ 
trol  push  button  cause  the  change¬ 
over  relay  to  move  to  the  take-off 
po.sition.  If  at  anytime  the  log 
tachometer  generator  becomes  dis¬ 
engaged  from  the  log,  the  protec¬ 
tive  relay  opens  and  automatically 
returns  the  changeover  relay  to  the 
revolution-control  position. 

A  general  view  of  the  peeling 
lathe  in  the  British  Government’s 
Forest  Products  Research  Lab¬ 
oratory  at  Princes  Risborough, 
England,  is  shown  in  the  photo¬ 
graph.  The  main  driving  motor, 
rated  at  60  hp,  is  a  compound-wound 
machine  with  separately  excited 
fields  and  a  speed  range  of  25  to 
2,700  rpm.  A  65-kw  motor-genera¬ 
tor  set  provides  the  d-c  supply  for 
the  main  motor.  For  speeds  up  to 
900  rpm,  Ward-Leonard  control  is 
employed.  Higher  speeds  are  ob¬ 
tained  by  means  of  field  control  of 
the  main  motor. 


Electronic  Counting  of 
Old  Paper  Money 

Automatic  electronic  machines  for 
counting  old  paper  money  are  to  be 
put  in  use  soon  at  the  Treasury 
Department.  The  counters,  devel¬ 
oped  at  the  National  Bureau  of 
Standards,  will  count  as  many  as 
30,000  bills  per  hour. 

Removing  worn-out  bank  notes 
from  circulation  before  substituting 
new  ones  involves  the  redemption 
of  about  eight  tons  of  currency 
every  day.  The  bulk  of  this  cur¬ 
rency — about  $5,000,000  worth — 
consists  of  one-dollar  bills.  Old 
money,  which  is  often  wrinkled, 
dog-eared  or  gummed  together,  has 
been  a  problem  to  count  in  the 
;  past. 

!  Unfit  paper  currency  retired  from 
I  circulation  is  cut  in  half  by  Fed¬ 
eral  Reserve  banks  and  branches 
before  shipment  to  the  Treasury, 
j  The  lower  halves  are  counted  by 
j  the  Bureau  of  the  Public  Debt.  The 
new  machine  counts  these  halves 
in  packets  of  100  notes  and  auto¬ 
matically  rejects  those  with  more 
or  le.ss  than  100  into  one  chute. 
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FIXED  RESISTORS 

1-  and  2«walls) 


VARIABLE  RESISTORS 


Your  request  (on  company 
stationery)  will  bring  you  this  new 
42-page  catalog  containing  latest 
data  on  the  complete  line  of 
standard  Stackpole  electronic  components 
plus  helpful  engineering  data. 

Ask  for  Catalog  RC-8. 


NEW  DPI 
LEAK  DETECTOR 

MODEL  LD-01 


here’s  a  simple  device 
to  locate 
almost  any  kind 
of  leak 


All  you  do  i$  seal  the  sensitive  element  into  the  system  being  tested 
and  bring  the  interior  a  little  below  atmospheric  pressure.  Then  you 
direct  a  small  jet  of  harmless  Freon  Gas  at  suspected  spots  and  watch 
the  meter.  It’s  as  simple  as  that,  and  sensitivity  is  high  enough  even 
where  one-millionth  of  atmospheric  pressure  is  to  be  maintained. 

It  works  like  this:  The  sensitive  element  contains  a  heated  platinum 
anode  and  a  cold  cathode  with  relatively  low  voltage  between  them. 
The  tendency  of  hot  platinum  to  emit  positive  ions  is  enormously 
stimulated  by  infinitesimal  traces  of  halogens  or  their  compounds. 

The  circuit  to  accomplish  all  this  uses  only  three  standard  radio  tubes 
and  operates  from  your  113-v  a-c  lighting  circuit. 

For  full  information  write  Distillation  Products  Industries,  Vacuum 
Equipment  Department,  727  Ridge  Road  West,  Rochester  3,  N.  Y. 
(Division  of  Eastman  Kodak  Company). 


high  vacuum  research 
and  engineering 


high  vocuum  eguipmenl  .  .  .  distilled  meneglycurides  •  .  .  mere  then  3400  Cestmon  Orgo 


Amiiiiuiii 


IN  RES  CO 


Included  are  complete  descriptions 
and  specifications  on  wire  wound  resistors 
of  all  types  and  sizes.  Each  is  precision 
wound  to  close  tolerance,  and  many 
feature  special  moisture-proofing  to  assure 
proper  functioning  under  severest 
climatic  conditions.  INRESCO  Resistors 
—available  for  IMMEDIATE 
DELIVERY — ^are  supplied  in  standard 
or  custom  types  to  meet  the  most 
unusual  design  or  operational  require¬ 
ments,  and  are  offered  at  prices  that 
benefit  from  mass  production  facilities.  A 
copy  of  the  new  INRESCO  catalog 
will  be  helpful;  write  for  it  today.  Prices, 
samples  and  estimates  promptly 
on  other  than  standard  resistors. 


DO  YOU  KNOW? 


-that  0  PILOT  LIGHT 

CAN  IMPROVE  YOUR  PRODUCT 

.  .  .  .  add  attraction  —  safety — service? 


—  what  lamp  to  use 

—  how  to  us*  it 

—  what  it  will  do 

—  what  it  will  cost 


THIS  MAY  BE  THE  ONE 

Designed  for  low  cost  NE-51  Neon  /j  H  nun 

*  Built-in  Resistor  *  Patented 

*  U/L  Listed  *  Rugged 
Catalogue  Number  521308  —  997 
for  110  or  220  volts. 

SAMPLES 

for  design  purpose 
NO  CHARGE 

if  rii/f  Write  for  the 

nC  Pf /"HANDBOOK  OF  PROT  LIGHTS." 

Write  us  on  your  design  problems.  I  I 

The  DIAL  LIGHT  COMPANY  of  AMERICA 

Foremost  Manufacturer  of  Pilot  Lights. 

900  BROADWAY,  NEW  YORK  3,  N.  Y.  TELEPHONE  SPRING  7-1 JOO 


IT  WILL  PAY  YOU  TO 


CONSULT  THE  NEW 


class  3  fit,  too 

. . .  the  closer  the  fit  the  greater 
the  holding  power,  that's  why 
all  UNBRAKO  Screws  ore 
mode  to  *  3  thread  tolerance 
—the  highest  grade  of  inter¬ 
changeable  screw-thread 
work.  Write  for  your  copy  of 
the  UNBRAKO  Catalog. 


INSTRUMENT  RESISTORS 
COMPANY 

lOM  COMMitCS  AVI.,  UNION,  N.  J. 

Miitiiiiiiiiiiiiiiiiiiitiiiililiiiiiiiiiiiiiiiuiiii 


UNBRAKO  Knurtod  Point  Soft- 
Locking  Socket  Sot  Screw. 


STANDARD  PRESSED  STEEL  CO. 
JENKINTOWN  10,  PENNSYLVANIA 
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fV  tH 


tvt//i  ft 

BRUSH  RECORDING  ANALYZER 


welding  specifications 
a  problem? 

BRUSH  ANALYZER  RECORDS  WELDING 
CURRENT  AND  TIME  EXACTLY 


•  The  Taylor  Winfield  Corporation,  makers  of 
resistance,  spot,  seam,  and  butt  welders,  makes  sure 
of  correct  current  and  timing  calibration  on  each 
I  spot  welder  before  shipment. 

While  a  sample  weld  is  being  made,  a  Brush 
Analyzer  records  amplitude  and  timing  of  both  input 
current  and  welding  current  on  the  same  chart.  By 
observing  the  wave  shapes,  Taylor  Winfield  in¬ 
spectors  calibrate  controls  quickly  and  surely.  Pro¬ 
duction  time  is  saved,  and  correct  results  assured. 

Maintaining  welding  specifications  is  difficult 
with  "rule-of-thumb”  adjustment,  particularly  on 
metals  such  as  aluminum.  Brush  Analyzers  can  give 
you  written  proof  of  welding  currents,  or  of 
electrode  pressures. 

Investigate  Brush  instruments  for  studies  of  d-c 
or  a-c  voltages  or  currents,  strains,  displacements, 
light  intensities,  temperatures,  and  other  static  or 
dynamic  conditions.  Write  for  information.  The 
Brush  Development  Company,  Dept.  K-5,  3405 
Perkins  Avenue,  Cleveland  14,  Ohio,  U.  S.  A. 
Canadian  Representatives:  A.  C.  Wickman  (Canada) 
Limited,  P.  O.  Box  9,  Station  N,  Toronto  14,  Ontario. 


Chart  of  welding  cycle  on  Taylor  Winfield  welder 
shows  60-cycle  A-c  input  current  at  left,  D-c  welding 
current  at  right.  This  Brush  Analyzer  consists  of  A-c 
amplifier,  D-c  amplifier,  direct-writing  oscillograph. 


"  SW  n 

DEVELOPMENT  COMPANY 
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BALLANTINE 


<uAUt>e*H£kt  ifc 

SENSITIVE  ElECTRONK  VOLTMETERS 

•  •  •  THE  MODEL  310A,  a  Super-Sensitive 
Electronic  Voltmeter,  measuring  100  microvolts  to  100  volts  from 


10  cycles  up  to  1  MC  with  3%  accuracy  (and  up  to  2  MC  with  5% 
accuracy)  at  any  point  on  the  single  logarithmic  voltage  scale. 


(continiMill 


•  Input  Impedance  is  2 
megohms  shunted  by  15 
mmfds  on  the  0.001  and  the 
0.01  ranges  and  by  8  mmfds 
on  the  other  ranges. 

•  Generous  use  of  negative 
feedback  provides  customary 
Ballantine  stability. 

•  Null  Detector  Switch  enables 
instrument  to  be  used  as  a  null 
balance  detector  in  bridge 
measurement  work  down  to 
20  microvolts. 

•  Six  decade  range  switch  per¬ 
mits  entire  voltage  range  to  be 
read  on  a  single  voltage  scale. 
Linear  DB  Scale. 

•  Illuminated  and  hand- 
calibrated  meter  scale. 

•  Amplifier  section  may  be 
separately  used  as  a  60,  40  or 
20  DB  pre-amplifier  flat  with¬ 
in  H  DB  up  to  2  MC. 

•  Available  multipliers  increase 
the  voltage  range  to  1 .000  or 
10,000  volts. 


•  Available  precision  shunt  resistors  permit  the 
measurement  of  AC  currents  from  1  ampere  down 
to  one-tenth  of  a  microampere. 


MODEL  310A 

Price:  $235. 


for  furthtr  information  on  this  Vohmttir  anJ  tht  Ballantint  Model  iOO  Voltmeter, 
Battery  Operated  Voltmeters,  Wide  Band  Voltmeters,  Peak  to  Peak  Voltmeters, 
Decade  Amplifiers,  Multipliers  and  Precision  Shunt  Resistors,  write  for  catalog. 


BALLANTINE  LABORATORIES,  INC. 

100  FANNY  ROAD,  BOONTON,  NEW  JERSEY 


Electronic  currency  counter  to  bo  used 
by  Treasury  Department.  Packets  oi 
lower  halves  of  bills  enter  machine  In 
trough  at  top  right.  Left  chute  on  front 
oi  machine  is  lor  reiected  packets  and 
right  chute  is  for  correct  ones 


and  the  correct  ones  into  another. 

Packets  of  stapled  half-notes  are 
placed  on  an  inclined  trough.  When 
the  counter  is  turned  on,  a  metal 
finger  pulls  the  bottom  packet  into 
the  machine.  The  stapled  end  is 
grasped  by  metal  jaws  and  the 
packet  is  wrapped  tightly  around  a 
spindle,  spreading  the  outer  edges 
of  the  notes  against  a  curved  metal 
plate.  The  spindle  then  rotates  the 
ends  of  the  notes  while  a  jet  of 
air  separates  the  notes  from  the 
packet. 

Counting  is  achieved  by  using  an 
electronic  sensing  device  consisting 
of  a  beam  of  light  and  a  phototube 
system.  As  the  notes  are  unfurled, 
interrupting  the  beam  of  light,  the 
phototube  senses  the  interruptions 
of  the  beam.  Impulses  from  the 
phototube  are  fed  to  a  binary 
counter  which  tallies  the  individual 
impulses.  The  sum  of  these  im¬ 
pulses  is  used  to  actuate  a  sorting 
vane.  If  the  count  is  correct,  the 
sorting  mechanism  automatically 
sends  the  packet  into  an  acceptance 
bin,  if  the  count  is  not  what  it 
should  be,  the  packet  is  automatic¬ 
ally  ejected  into  a  reject  bin. 

!  At  the  beginning  of  each  counting 
cycle,  a  feeder  mechanism  pushes 
i  each  packet  endwise  from  the  in- 
’  dined  trough  into  the  opening  be- 
j  tween  the  spindle  jaws.  When  a 
packet  reaches  this  position,  a  limit 
switch  is  actuated  which  causes 
1  the  spindle  jaws  to  clamp  and 
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Seletrom  ''Safe  ('enter”  plates  in  miniature  recti* 
fiers  eliminate  the  danger  of  arc-over,  short  circuits 
and  excessive  heating  due  to  high  leakage  current 
at  the  renter  contact  point.  Assembly  pressure,  or 
pressure  applied  in  mounting  the  rectifier  cannot 
affect  its  performance.  This  Seletron  feature  is 
accomplished  by  deactivating  the  area  of  the  plate 
under  the  contact  washer. 


There  are  milliont  of  Seletron  Selenium  Recti* 
fiers  in  service  in  radio  and  TV ;  millions  more  io 
other  electronic  circuits.  That  is  why  you  can 
specify  Seletron  and  be  tafe!  Write  for  your  copy 
of  our  new  Bulletin  No.  ES-38. 


lUuBirated  actual  <isc  u 
No,  SSI,  rated  at  500 
Mill  DC,  130  Volti  RMS 
AC  input. 


SELETRON  DIVISION 

RADIO  RECEPTOR  COMPANY,  Inc. 

Sine*  1922  in  Kodia  and  (tactroaki 

Soles  Department:  251  West  19th  St.,  New  York  11,  N.  Y. 
Factory:  84  North  9th  St.,  Brooklyn  11,  N.  Y. 
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bringing 

YOUR  PRODUCTS  to  market  f  4 
is  the  year-round  job  of 
electronics  BUYERS’  GUIDE 


Th§  following  statemoats  by  sobscribor-osors  of 
tbo  Guido  givo  an  idea  of  bow  it  doos  that  job. 

"The  Buyers'  Guide  is  used  almost  100%  in  making  inquiries  and  is  a  constant 
reference." . . .  “The  one  copy  of  ELECTRONICS  that  I  keep  on  file  for  reference  purposes 
in  my  office." . . .  “We  need  another  copy  of  the  Buyers'  Guide.  The  one  we  have  in  our 
electronic  department  is  in  constant  use.  Please  send  another  copy  and  biU  us."... “Your 
Buyers'  Guide  issue  is  in  daily  use  at  the  laboratory. We  have  ordered  many  products  as 
a  result  of  consulting  it.  some  of  those  which  have  been  most  difficult  to  obtain  come  to 
mind  right  now.  small  selenium  rectifiers,  transformers,  capacitors  and  drawn  metal 
cons,  ceramic  dielectrics,  paints  and  various  plugs  and  sockets.  From  our  point  of  view 
we  believe  that  manufacturers  would  really  do  themselves  more  good  in  the  Guide  if 
they  could  be  persuaded  to  give  more  information  on  their  products." 

And  here's  the  other  side  of  the  story  —  by  “Guide"  advertisers. 

“Results  obtained  have  really  amazed  me.  Quantity  of  requests  for  data  and  catalogs 
has  been  tremendous.  Initial  orders  received  hove  paid  for  advertisement  many  times 
over.  Repeat  orders  have  already  followed.  We  have  many  engineering  representatives 
all  over  the  country  but  it  is.  of  course,  impossible  for  them  to  contact  every  designer  and 
engineer  in  every  company.  With  this  advertisement  in  the  Guide,  we  reached  into 
engineering,  research  and  production  departments  where  previously  our  products  were 
unknown,  also  many  Government  prociuement  agencies,  laboratories  and  so  forth." . . . 
“Our  best  customer  came  about  as  the  result  of  our  1948  ad  in  the  Buyers'  Guide.  Recently 
we  received  an  order  well  up  in  the  four  iig\ires  from  another  customer  whose  first  contact 
with  us  was  his  request  for  our  catalog  described  in  the  1949  issue  of  the  Guide.  This 
customer  is  in  a  held  not  even  remotely  connected  with  electronics." 


Your  ELECTRONICS'  representative  will  be  glad  to  show  you  the  lettezs 
horn  which  these  quotes  were  taken  and  many  more— all  telling  the  same  story 
-the  unparalleled  use  and  sales  value  of  ELECTRONICS  BUYERS'  GUIDE. 


12  RE6UUR  ISSUES 

Mselylnt  lolMt  lach- 
nlcel  Information,  do- 
•Ifn  and  prodirct  nowi 


electronics 


A  McGraw-Hill  fublkation  •  330  West  42nd  St.,  New  York  18,  N.  Y 


ANNUAL  BUYERS’  GUIDE 

tupplying  oil  baric  prod¬ 
uct  tourco  and  tech¬ 
nical  specifying  data 
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When  you  consider  that  there  are  more  than  2.000  widely  diversified  products  sold  to  manu¬ 
facturers  and  users  of  electronic  equipment,  the  engineers*  need  for.  and  the  sales-moldng  success 
of  the  "Guide"  witnessed  to  by  the  quotes  on  (he  opposite  page  become  readily  understandable. 


The  only  publication  of  its  kind,  the  "Guide"  is  the  engineers'  standard  source  of  specifying 
and  buying  information  on  allied  as  well  as  electronic  products  .  .  .  bearings,  blowers,  bobbins, 
bushings,  ceramics,  couplings,  fasteners,  gases,  hand  tools,  heating  tanks,  ionization  chambers, 
metals,  moldings,  motors,  mountings,  paper,  plastics,  rings,  seals,  solder,  tapes,  tubing,  washers, 
wire  and  cable  as  well  as  amplifiers,  onteimas,  capacitors,  coils,  controls,  counters,  crystals,  deflec¬ 
tion  yokes,  h-f  generators  and  heating  equipment  ion  traps,  isotopes,  loudspeakers,  oscillators,  po¬ 
tentiometers,  radar,  receivers,  resistors,  spectrometers,  standards,  testers,  thermistors,  timers,  trans¬ 
ducers,  transmitters,  tubes  and  tube  parts,  varistors,  wave  guides,  wave  traps,  and  X-roy  equipment 
.  .  .  materials,  components  or  packaged  electronic  equipment  —  getters  or  gear  trains,  coils  or 
cabinets,  servos  or  springs. 

Designers  and  users  of  electronic  equipment  look  to  the  "Guide"  for  product  source  and  spec¬ 
ifying  information.  Results  of  a  just  completed  survey  arailable  from  your  ELECTRONICS’  rep¬ 
resentative  prove  beyond  question  that  ELECTRONICS  BUYERS'  GUIDE  is  not  only  the  standard 
buying  guide  in  the  field,  it  is  the  only  one  with  reoL  proven,  sales  potential  for  your  products. 
You  owe  it  to  yourself  to  study  this  independent  survey  report.  Copies  available  on  request. 

Advertising  closing  dates  for  the  Guide  are  close  at  hand.  Copy-to-set  April  IsL*  Complete 
plates  May  let  There  is  no  time  to  lose  in  planning  and  preparing  your  product  sales  story  for 
presentation  to  the  most  important  audience  as  for  os  your  products  are  concerned  —  the  design 
engineer  subscribers  to  ELECTRONICS  who  this  year  more  than  ever  before  are  making  your 
markets.  Do  it  now.  Begin  by  seeing  if  your  questionnaire  for  free  listings  in  the  Guide  has  been 
properly  fiUed-out  and  returned.  That  is  the  first  step  to  sales  through  the  Guide.  It  is  the  indexed- 
to-advertising,  product  directory  listings  that  send  your  potential  customers  to  the  supporting  sales 
data  pages  in  the  Guide  that  take  your  products  to  market  and  bring  you  sales. 


THE  DIREa  ROUTE  TO - A  $2,000, OOO/KX)  MARKCT  PLAa 
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research  •  production 


industry 


Radio  &  Electronics  Corp. 

200  Greenwich  Street,  New  York  7,  N.  Y, 

Cable  Address:  MILOLECTRO 
The  ONE  source  for  AIL  your  electronic  need 


PHONE 


BEekman  3-2980 


(cofitimitd) 


TUBES  AT  WORK 


rotate,  rolling  the  packet  around 
the  spindle  for  counting.  The  jaws 
then  release  and  the  packet  is 
cleared  from  the  counting  head  by 
an  additional  revolution  of  the 
spindle. 

The  released  packet  falls  on  a 
sheet-metal  sorter  vane  which  has 
been  tilted  to  the  correct  or  the 
rejection  position  by  an  electro¬ 
magnet  responding  to  the  count. 
The  spind'e  jaws,  together  with  an 
electromagnet  which  operates  them, 
are  carried  in  a  rotating  element  of 
a  turn  table  as.sembly  on  top  of  the 
unit. 

A  high  degree  of  reliability  is 
attained  in  the  counter  through  the 
use  of  the  light-beam  technique.  An 
optical  assembly  including  a  lamp, 
condensing  lens  and  two  small  ad¬ 
justable  mirrors  deflects  a  light 
beam  across  the  path  of  the  sheet 
ends  as  they  are  blown  by  the  air 
jet. 

Design  Features 

Mechanical  details  of  the  pusher 
which  holds  the  end  of  the  friction 
band  against  the  contour  of  the 
rolled-up  sheets  are  rather  critical. 
It  was  found  that  a  knife-edged 
bearing  offered  the  best  solution  to 
the  problem  of  releasing  only  indi¬ 
vidual  sheets.  Another  critical  de¬ 
sign  feature  was  the  position  of 
the  air  jet  nozzle  relative  to  the  end 
of  the  friction  band.  Its  opening 
was  placed  as  close  as  possible  to 
the  contour  of  the  surface  and  set 
to  produce  an  airstream  tangential 
in  direction.  This  proved  to  be  the 
only  arrangement  which  would  give 
the  proper  swinging  motion  to  the 
ends  of  the  notes  as  they  passed  the 
light  beam. 

The  electronic  counter  is  rela¬ 
tively  conventional.  A  cathode  fol¬ 
lower  applies  the  phototube  im¬ 
pulses  to  a  trigger  circuit  for  con¬ 
version  to  sharp  uniform-amplitude 
pulses.  These  pulses  are,  in  turn, 
applied  to  a  binary  electronic 
counter.  The  8-stage  counter  is 
set  to  indicate  the  desired  count  for 
a  correct  packet  of  102,  100  half- 
notes  plus  the  wrapper  sheet  on 
each  side.  In  ordinary  production 
use  by  the  Treasury,  the  actual 
numerical  count  for  each  packet  is 
not  of  any  material  interest  but  for 
necessary  maintenance  purposes  the 


FAIR  DISTRIBUTION  FOR  ALL 

is  the  MILO  Watchword! 


and  cooperation  that  built  Milo  — and  Milo 
sticki  to  it,  Korcities  or  no. 


Yw,  in  these  days  of  war  and  re-armament 
there  are  plenty  of  shortages  in  electronic  com¬ 
ponents  and  equipment.  But  Milo  comoi 
throsigh  for  youl  And  here's  why: 

Because  Milo  believes  in  just  and  oqultoblo 
distribution  to  oil  its  customers,  whether  old 
or  new.  Thb  n  the  fair-play  creed  of  service 


Because  Milo's  great  warehouse  holds  coin- 
pleto  stocks  of  oil  tho  bost  linos.  Just 
look  at  this  portiol  list  of  the  more  than  ISO 
first-rate  monufocturers  whose  products  are 
available  now  from  Milo; 


PRfCISION  APPARATUS 
PRtMAX 
SANGAMO 
SHALLCROSS 
SHURE  BROS. 

SIMPSON  ELECTRIC 
SOLA  ELECTRIC 
SPRAGUE 

STANDARD  TRANSFORMER 
SUPERIOR  ELECTRIC 
SYLVANIA  •  TUNGSOL 
TRIPUn 
UNGAR  aECTRIC 
WARD  LEONARD 
WESTON 


ERIE 

GENERAL  CEMENT 
GENERAL  ELECTRIC 
GUARDIAN  aECTRIC 
HAMMARLUND 
HICKOK  •  HYTRON 
INSULINE  •  IRC 
E.  F.  JOHNSON 
KESTER 

KINGS  ELECTRONICS 
LinELFUSE 
JAMES  MILLEN 
NATIONAL  COMPANY 
OHMITE 
PAR-METAL 

POHER  &  8R0MFIEL0 


ADVANCE  aECTRIC 
AEROVOX 
ALPHA  WIRE 

AMERICAN  TELEVISION  &  RADIO 

BELOEN  •  BLILEY 

DAVID  BOGEN 

BUD  •  BURGESS 

BUSSMANN 

ClAROSTAT 

CONDENSER  PRODUCTS 
CORNELL-DUBILIER 
CONTINENTAL  CARBON 
DEJURAMSCO 
DIALCO  •  DRAKE 
EITEL-McCUaOUGH 


Milo's  newest  catalog,  jam-packed  with  1053 
pages  of  descriptions,  specifications,  illustrations 
and  prices,  is  the  key  to  the  latest  electronics 
products  you  wont.  Write  for  it  today— on  your 
company  ietterheod,  pleose,  stating  your  posi¬ 
tion,  since  it  is  limited  to  responsible  officials  only. 


Write  for 
your 

MILO 

Catalog 


AUIO  dogtn'f  just  talk  cooperation. 
MILO  GIVES  YOU  COOPERATION! 
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ELECTROLYTIC 

CAPACITORS 

anode  risers  connected 
directly  to  outer  leads 


shorts  to  tiie  container! 


new  construction  eliminates 


Another  C-D  first!  Positive  lead,  of  round 
aluminum  wire,  is  clamped  to  special 
aluminum  center  piece  providing  con¬ 
tinuous  metallic  contact  from  foil  to  ter- 
minol  lead.  No  foreign  material  sand¬ 
wiched  between  inner  and  outer  leads— 
a  consistent  cause  of  floating  opens  and 
high  resistance  contacts.  Also  eliminates 
shorts  in  container.  Other  features  are: 

olvmintim 

trk^  ltoiici9tt  wrop  prw* 

**contOfviinciMon*'  a«t*mbtyr 

Cl«ctr«lyl«  H«to  fill* 


MCtion  compl*t«ly;  r«t«rv«  ffvM 

foe  mony  yoort'  osol  lobbor  bofcotllo  into- 
lotion  wothor  pormitt  porfoct  »o«M  $f  bio 
•loetrolyho-'O  C>0  oxclwtivo— pormHt  loAf 
sholf  «ftd  oporotifif  lifol 

For  further  information  on  these  and 
other  C-D  electrolytics,  write  for  catalog. 
CORNEU  OUtlllEI  ELECTRIC  CORPORATION, 
Dept.  K-41,  South  Plainfield,  New  Jersey. 
Other  plants  in  New  Bedford,  Brookline 
and  Worcester,  Mass.;  Providence,  R.  i.; 
Indianapolis,  Ind.,  and  subsidiary.  The 
Radiart  Corp.,  Clevelond,  Ohio. 


ino-iM< 


m  CORNELL- DUBILIER 

f  ^ARAA-RV^nc  .  A^TCOJ^AC  WO  D  TC  D  C 


CAPACITORS  •  VIBRATORS  •  ANTENNAS  •  CONVERTERS 
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7041 


CKofl^sfof'  St. 


PRECISION  PAPER  TUBE  CO 


Chxoqo  47,  lU 


PRECISION  POTENTIOMETERS 


PHYSICISTS 


SENIOR  RESEARCH 
ENGINEERS 


Th*  linear  Type  RL>275  illustrated  it 
one  of  a  teriei  ranging  from  to 
S'*  in  diameter,  with  retistonce  ronget 
of  80  ohms  to  500,000  ohms. 

GAMEWEU  Potentiometers  are  pre¬ 
cision  instruments  in  every  respect. 
They  feature  extremely  close  limits  in 
electrical  choracteristics  and  mechan- 
icol  construction,  low  electrical  noise, 
low  torque,  ond  long  life^for  in  excess 
of  1,000,000  cycles  of  operation. 

All  types  will  operate  within  spec¬ 
ified  limits  of  performance  at  temper¬ 
atures  — 55*C  to  +55*C,  95%  rela¬ 
tive  humidity  at  altitudes  up  to  50,000 
feet.  Corrosion  resistant  materials  are 
used  throughout  and  all  insulating 
parts  are  fungicided.  Our  potentiom¬ 
eters  meet  AN-E-19  specifications. 

We  invite  your  inquiries  and  will 
gladly  study  and  quote  on  special 
requirements. 


Senior  Engineers  and  Physi¬ 
cists  having  outstanding 
academic  background  and 
experience  in  the  fields  of: 

•  Microwave  Techniq[ues 

•  Moving  Target  Indication 

•  Servomechanisms 

•  Applied  Physics 

•  Gyroscopic  Equipment 

•  Optical  Equipment 

•  Computers 

•  Pulse  Techniques 

•  Radar 

•  Fire  Control 

•  Circuit  Analysis 

•  Autopilot  Design 

•  Applied  Mathematics 

•  Electronic 

Subminiaturization 

•  Instrument  Design 

•  Automatic  Production 

Equipment 

•  Test  Equipment 

•  Electronic  Design 

•  Flight  Test 

Instrumentation 


Write  for  Bulletin  F-68, 


THE  GAMEWELL  COMPANY 


Newton  Upper  Falls  64,  Massachusetts 


. . .  meet  your 
COIL  FORM 
REQUIREMENTS 


YOUR  SPECIFICATIONS  ... 

round,  oval,  square,  rectanjiular,  any  size,  any 
ID  or  OD,  any  length.  We  will  give  you  Pre¬ 
cision  Paper  Tubes  to  exactly  lit  your  coil  form 
specifications. 

YOU  CHOOSE  THE  MATERIAL  .  .  . 

finest  dielectric  Kraft,  Fish  Paper,  Cellulose 
Acetate  or  combinations.  We  will  supply 
whatever  material  or  combination  you  prefer 
for  your  Precision  Paper  Tubes. 

WE'LL  GIVE  YOU  FINER  COIL  FORMS! 

Spiral  winding  and  die-forming  under  heat  and 
pressure  assure  stronger,  lighter  coil  forms. 
Precision  Paper  Tubes  resist  moisture  better, 
t(Hi — pritvide  better  heat  dissipation  and  insu¬ 
lation. 

LET  US  MAKE  UP  A  SAMPLE  FOR  YOU! 

Write  today,  giving  us  your  requirements,  for 
a  free  sample.  And  ask  for  our  new  Mandrel 
List  of  1,000  sizes. 


are  offered  excellent  work¬ 
ing  conditions  and  opportuni¬ 
ties  for  advancement  in  our 
Aerophysics  Laboratory. 
Salaries  are  commensurate 
with  ability,  experience  and 
background.  Send  informa¬ 
tion  as  to  age,  education, 
experience  and  work  prefer¬ 
ence  to: 


NORTH  AMERICAN  AVIATION,  INC. 

Aerophysics  Laboratory 
Box  No  K  4,  12214  S.  Lokewood  BUd. 
DOWNEY,  CALIFORNIA 
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Send  for  Catalog  700, 

^  "Stokes  Mitrovac  Pumps  ' 
for  High  Vacuum",  now  o  stondord 
reference  work  on  High  Vacuum, 
containing  charts,  graphs,  diagrams, 
schematics,  typical  problems, 
tables,  farmulas,  constants, 
l  canversion  i 

factars. 


Stokes  Microvac  Pumps 
are  known  for  low  power 
■jimHL  consumption... high  mechanical 
and  volumetric  efficiency. 

Long  trouble>free  service  can  be  expected  from  Stokes 
Microvac  Pumps,  (serfected  during  more  than  40  years  of  practical 
experience  in  the  development  of  complete  vacuum  prcxressing  systems. 

The  four  simple  moving  parts  are  easily  accessible.  All  parts  are 
precision-finished,  standard,  and  interchangeable.  Lubrication  is  fully 
automatic  to  all  friction  surfaces. 

The  large  full-opening  exhaust  valve  of  corrosion-resistant  Teflon  is 
highly  sensitive  to  pressure  differential . . .  exhausts  air  completely  at  each 
stroke  without  re-expansion. 

An  Oil  Clarifier  and  a  Devaporizer  are  available  for  continuous  purification  of 
lubricating  oil  when  dirt  and  solvent  vapors  are  present. 

Stokes  Microvac  Pumps,  air-cooled  in  the  snudl  sizes  and  water-cooled 
in  f.vc  larger  sizes,  range  in  capacity  from  15  to  500  cfhn. 

Stokes  is  the  only  manufacturer  of  equipment  for  complete  vacuum  systems,  including 
Microvac  mechanical  pumps,  oil  difffision  pumps,  McLeod  Gages  and  Valves. 

Consult  with  Stokes  on  the  application  of  vacuum  to  rotary 
exhaust  machines,  house  vacuum 

systems,  vacuum  impregnation,  - - — 

vacuum 


vacuum  furnaces, 
metallizing,  and  to  other  ap¬ 
plications  in  which  vacuum 
deserves  exploration. 


‘T 


I 

i'!' 

.! 
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Let  C.T.C.  experts 
design  and  make 
your  special 
terminal  boards  ^ 


Packaqe  of  half-note*  firmly  locked  in 
law*  of  ipindle  (center).  Combined  ac¬ 
tion  of  friction  band  (curled  around  outer 
contour  of  packet)  and  air  let  (air  ho*e. 
center)  cause  each  note  to  break  light 
beam  of  phototube  (left) 


total  is  indicated  by  a  series  of  neon 
lights  located  just  below  the  output 
chutes. 

In  the  event  a  packet  of  half¬ 
notes  tangles  around  the  spindle,  a 
limit  switch  stops  the  automatic 
feed  until  the  machine  is  cleared  by 
hand.  Other  limit  switches  stop 
the  machine  after  it  runs  out  of 
packets  and  interlock  the  motion  of 
the  turntable  with  that  of  the 
feeder  mechanism. 

A  study  of  optimum  spindle 
speeds  was  made  to  determine  the 
effect  of  varying  speeds  on  accuracy 
of  count.  The  advantage  of  in¬ 
creased  accuracy  at  low  operating 
speeds  was  compared  with  the  cost 
of  a  greater  number  of  machines. 
As  a  result  of  the  study,  the  spindle 
speed  adopted  is  15  rpm  but  this  is 
subject  to  revision  upward  on  the 
basis  of  anticipated  larger  scale 
'  tests  which  will  accompany  early 
j  production  operation.  Since  the 
j  spindles  are  belt-driven  revision  of 
I  speed  is  a  simple  matter. 


Special  boards  for  electronic  units  are 
required  by  many  government  contracts. 
Specifications  are  so  severe  and  standards  so 
rigid,  these  boards  must  be  fabricated  to  fit 
the  job. 

C.T.C.’s  Custom  Engineering  Service  is 
well-equipped  to  fill  these  specifications  for 

Jou.  We  are  thoroughly  familiar  with  the 
AN-approved  materials  in  accepted  usage 
by  government  agencies  and  the  armed 
forces.  This,  combined  with  assembly  know¬ 
how  developed  over  many  years  of  supply¬ 
ing  electronic  components  and  equipment 
to  the  government  and  to  electronic  manu¬ 
facturers,  enables  us  to  meet  your  needs. 

C.T.C.  Products  Includo: 


-  C.T.C.  can  supply  any  size  or  shape  ter¬ 
minal  board  with  practically  any  terminal 
arrangement  desired  ...  in  any  production 
quantity. 

SPECIAL  CONSULTING  SERVICE 

To  aid  you  in  securing  exactly  the  right 
components  to  meet  the  requirements  of 
your  designs,  prototypes,  etc.,  C.T.C.  main¬ 
tains  a  staff  of  thoroughly  experienced  com¬ 
ponent  engineers.  These  experts  will  work 
closely  with  you  for  the  most  economical 
and  satisfactory  results — and  where  stand¬ 
ard  parts  are  not  suitable  will  design 
special  units.  This  service  is  always  available  to 
you  —  without  cost ! 


Tdrminel  Boord 
Ast*mbii«s 


Coil 

Astombliot 


MHcoNonoovi 

Hordworo 


Iftiulotod 

Torminali 


NIW!  SLUO  TUNID  COIL  BOtM  -  TTM  LS-t  o  brood  now 

slug  tunod  cod  form  footuring  tihror  •  plotod  photpbor  bronx#  dip  torminals 
whicb  connot  (ooton.  Hoigfit,  23/32*.  Mosimum  diomoLor,  Vi*,  Mounts  in 
pundtod  bolo  or  in  V4*  round  Holo.  Cod  form  is  of  grodo  l*S  sdicono  imprognotod 
coromic.  Slug  is  provided  with  o  spring  lock.  AH  motoNk  ports 
oscept  dips  oro  codmium  plotod.  Supplied  complete  wifb  slug 
ond  oH  mounting  hordwore. 


CAMMIDOE  THERMIONIC  CORPORATION 
437  Concord  Avonuo*  Cambridgo  38,  Mots. 

□  Please  send  me  more  information  on  special  terminal  boards. 

□  More  information  on  C.T.C.’s  cooperative  engineering  service. 
Q  More  information  on  the  following  C.T.C.  products: 


Implosion  Effect  on  TV 
Picture  Tube 

Damaged  in  shipment,  this  tele¬ 
vision  receiver  presents  a  clear  pic¬ 
ture  of  implosion  force  on  the  pic¬ 
ture  tube.  This  picture,  believed  to 
be  the  first  clearly  illustrating  im¬ 
plosion  effect,  was  taken  in  coopera¬ 
tion  with  General  Electric  Supply 
Corp.  in  New  York  City.  It  shows 
how  the  safety  glass  in  front  of  a 
14-in.  picture  tube  was  shattered  by 


Satrte 
Firm . 
Street . 


Position 


custom  or  standard. . .  the  guaranteed  components 
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Please  send  me  the  booklet  "Specify  Fiberglas  Yarns 
in  Wire  or  Cable." 

Namt: . 


TitU:. 


Cumpmmy: . 

StrtH: . . . 

City: . Zm« . State. 
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Scaa^e-  —  Fiberglas  yarn  braid  won’t  burn,  resists  sttldering  beat 

—  Fiberglas  yarns  are  tough  even  in  small  tliameters  .  .  .  that  means 
thinner,  easier  t«>  handle  wire 

—  Fiberglas  yarns  won’t  rtit  .  .  .  even  in  tropical  climates 
—Competitive  in  price  with  conventional  wire  braiding! 


Fiberglas  Yarn  braid  when  you  order  Radio  and  ‘I  eievision  w  iring 


OVV  K  N  S  -  CO  K  N  I  N  ('. 

Fibf:rgi^\s 


*tib«r9toi  tt  U.  S.  Pot.  O#.) 

'  OwowCoTAiov  FiWft*ot  CorporoHoo  For  o 
t  o4  pn>4wCH  mmd*  of  or  wifti  9I0H  A^ort 


Fiberglas  is  in  yol'r  life. ..for  good*. 


Turntobles  ore  now 
being  specified  on 
Gov't.  Contracts  for 
this  particular  type 
of  equipment  i 


NO  CARTONS?”  SCREAMED  THE  VP 


"Look,”  he  prowled,  "1  asked  for  5,000 
canons  marked  XY2  last  Monday!"  "And 
here  it  is  Tuesday,"  flared  the  Stock  Head. 
"Even  if  the  printer  had  worked  all  night, 
we  still  wouldn’t  have  room  for  them. 
Not  with  those  50,000  canons  marked 
AB'l  still  lying  around  —  the  ones  you 
ordered  three  months  ago." 

"Well,  this  order  has  to  get  out  tonight," 
sputtered  the  VP  "Have  somebody  with 
good  handwriting  mark  the  numbers  on 
the  cartons." 


data,  easy  to  operate,  fast-drying  inks 
in  many  colors.  Our  harassed  Stock 
Head  could  have  run  off  exactly  the 
number  of  cartons  the  VP  needed,  with 
the  latest  designation,  in  a  couple  of 
hours  if  only  he’d  had  a  Markem  ma¬ 
chine  handy.  Best  of  all,  he  would 
have  eliminated  inventories  and  out¬ 
side  printing  bills. 

Maybe  a  Markem  machine  is  the  an¬ 
swer  to  your  problems.  Why  not  write 
us  today,  sending  samples  of  what  you 
imprint,  and  find  out  the  facts? 


REK-e-KUT 

Continuously  Variable  •Spood 
Turntable  Model  CVS-12 


Know  how  that  problem  could  have- 
been  avoided?  With  a  Markem  box 
printer  or  carton  marker.  These  versa¬ 
tile  machines  let  electronic  manufac¬ 
turers  imprint  their  own  cartons, 
labels,  envelopes  with  swift,  profes¬ 
sional  neatness.  They’re  designed  for 
flexibility —  quick  changes  of  variable 


MACNMi  COHrAHYl 


th«  lollowing  Govammant  Spa<i> 
flcatians  far  aparatian  and  pawar 
raquiramants  I 


60  Cytfai 


dependable  instruments 


6S  Cycl#» 
5S  CycUt 


Speciffcotfons  on  Equfpmonf: 

E^uipmRfit  fthqll  rotoft  rRcordt  ot  Tt,  4S 
ond  33V)  ond  tholl  b«  arronaRd  m  HirI 
thoM  tpRRdft  con  bo  ••toblifthod  ond 
moinloin«d  on  Hio  toociflRd  powor 
ply,  ^ond  ony  slow  rot«  voriotions,  om 
also  within  tho  limit  spocifUd  ot  o^vo. 


Tho  now  AfKO-KUr  CVS- 1 3  it  tho 
ONLY  12  inch  furntobfo  fo  ovr  hnowf- 
odgt  which  will  moot  thoio  Govornmonf 
Spocificotions. 

Oporotot  on  50  or  60  cycloi  ...  no 
pulloyt  to  odd  or  idlors  to  chongo. 
Tho  only  Turntoblo  to  uso  in  orooft  of 
fluctvoting  voltogo.  froquoncy,  or  with 
portoblo  powor  plontt. 

- SPECIFICATIONS - 

CMoftt:  Continuously  Vtnabie 
(•)  nov-60  Cycles.  Ranie  25  to  100  R  R  M 
(b)  1  lOV-50  Cycles.  Ranfc  20  to  85  R  R  M 
TiiriitoUlo-12"  cast  aluminum,  har<}ened  and 
fround  shaft 

Mottr-constant  speed.  4  pole 
irivf-ciciusivt  Rok-O-Kut  VARi-CON*  seif-seot* 
in|  rim  drlvo. 

Noise  levtt-)0db  maiimum  below  recordme 
level 

DimeRtioos- 16"  1 .  12  *  w .  5”  below  chains 


OSCILLOGRAPH 

^econdat 


Designed  and  developed  for  applica¬ 
tions  where  a  minimum  of  space  and 
weight  are  required.  Small  size...6lt" 
x9V'x  12V'.  Lightweight...33  Ibs.Ver- 
tatility  of  operation...for  the  recording 
of  strain,  vibration,  displacement,  ac¬ 
celeration,  pressure  and  temperature. 

The  Hciland  A  SOO  Portable 
Oscillograph  Recorder  has  many  features  found  only  in  larger  instruments... 
easy  loading. ..four  quick-change  paper  speeds... trace  identification... simultaneous 
viewing  and  recording. ..zero  mirror.. .film  movement  indicator.. .up  to  12  channels. 

Write  for  complete  detailed  information 

HEILAND  RESEARCH  CORPORATION 

133  I.  Fifth  Avanu*  Oanvar,  C«l«r«d« 


Type  A  500 
12  channel 
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I 


Industnal 
Wire  ft  Cable 


l*w  T— eww  CaMft 
Cwlf  C^mMiiwMwfie 


•  The  quality  of  Auto*Lite  Wire 
and  Cable  is  the  result  of  nearly 
40  years  of  experience,  research 
and  advanced  laboratory  tests. 
This,  plus  the  tremendous  out¬ 
put  possible  in  Auto-Lite  plants 
at  Port  Huron,  Michigan  and 
Hozelton,  Pa.,  mokes  Auto-Lite 
a  logical  source  of  supply  for 
wire  to  fit  every  need.  Address 
inquiries  to: 


AIRCRAFT 


FImIU  Sydal 

CoffM  ■raM-'XA*'  laaynr 
AmOVO  UNMt  SKOnCATION  NO.  AN>JC~4$ 


Th«  Elwctric  Auto*Lit«  Company 
Wir0  oad  Cabim  Dirigtoa 
Port  Huron,  Mich.  Hasolton,  P*. 


WIRE  &  CABLE  •  DIE  CASTINGS  •  PLASTICS  •  INDUSTRIAL  THERMOMETERS 
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Morot  nARTINO 
RRAY 


^ /OVftLOAD  TIIP 
»  LIOMT  DUTY 


specified** 

Because  all  Leach  Relays  are  quality 
engineered  for  dependable  duty... 
they  are  specified  first  by  leading 
manufacturers  of  industrial  equip¬ 
ment  of  all  types.  If  your  equipment 
demands  relays  that  are  first  and 
foremost,  more  dependable  and 
longer  lasting,  specify  Leach  Relays 
. . .  they’re  more  dependable . . .  per¬ 
formance  proves  it.  Whatever  your 
relay  control  problem . . .  it’s  a  chal¬ 
lenge  to  Leach.  Illustrated  are  but  a 
few  of  the  wide  selection  Leach 
provides  industry,  as  standard 
equipment. 


RELAYS  SHOWN  ABOVE  CAN  BE  SUPPLIED  WITH  VARIOUS 
CONTACT  ARRANGEMENTS.  WRITE  FOR  DHAILS. 


BETTtH  COHTROLS  THROUGH  BEUlIt  RELAYS 


V  aRCUIT  CONTROL 


S9I5  AVALON  BOULEVARD,  LOS  ANGELES  3,  CALIFORNIA 
lafraMatativM  in  Principal  Citioc  a<  U.  S.  and  Canada 


\ 


f 


TUBES  AT  WORK  (contlniMd) 


Sloel  rule  held  in  Irani  oi  loiety  qlau 
■hows  degree  oi  bending  caused  by  odr 
pressure  inword 


implosion  of  the  tube.  The  frag¬ 
ments  of  glass  held  together  but 
were  drawn  inward.  Masking  tape 
was  added  to  the  glass  to  show  the 
degree  of  curvature.  No  damage 
was  done  to  the  cabinet  or  chassis 
as  a  result  of  tube  implosion. 


Autopilot  for  Guiding 
Jets  in  Combat 

Jet  fighter  planes  can  be  guided 
through  combat  maneuvers  with 
split-second  accuracy  by  means 
of  an  electrical  copilot  developed  by 
the  Westinghouse  Electric  Corpora¬ 
tion  together  with  the  Air  Materiel 
Command’s  Armament  Laboratory, 
Control  Equipment  Branch. 

The  midget  device,  one-third  the 
weight  of  conventional  automatic 
pilots,  will  be  installed  in  the  F94C 
fighter  plane  being  built  for  the  Air 
Force  by  the  Lockheed  Aircraft 
Corporation.  Not  only  will  the  au¬ 
topilot  guide  a  plane  through  intri¬ 
cate  combat  maneuvers  but  it  will 
also  take  complete  control  of  the 
plane  during  level  flight. 

Maneuverability  is  achieved 
through  the  use  of  three  gyroscopes 
rotating  at  12,000  rpm.  The  gyros 
are  locked  to  the  plane  and  stay  on 
the  job  no  matter  what  evasive  tac¬ 
tics  the  plane  employs.  Conven¬ 
tional  autopilots  contain  gyros  that 
would  send  the  airplane  into  a  se¬ 
ries  of  dangerous  gyrations  if  the 
pilot  put  his  plane  through  intri¬ 
cate  maneuvers.  Former  gyros  re- 
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pte/re 


.012 

Electrical  Steels 


"  Armco  Oriented 
for  Wonnd  Cores 


Armco  is  producing  two  new  oriented 
electrical  steels  that  oHer  these  im¬ 
portant  advantages  to  manufacturers 
of  distribution  transformers; 

Improved  magnetic  properties 
ior  high  operating  inductions. 

They  are  only  .012"  thick - 
more  easily  wonnd  into  trans¬ 
former  cores. 

They  make  possible  rede¬ 
signs  that  should  permit  smaller 
cores  and  a  saving  of  copper. 


The  new  grades  are  known  as  Armco 
TsAN-Coa  3W  and  Tran-Cor  4W  with 
core  loss  limits  at  15  kilogaussesof  .71 
and  .64  watts  per  pound  respectively. 
The  symbol  "W"  indicates  they  are 
designed  for  use  in  wound  cores 
only.  Armco  Oriented  Electrical 
Steels  designated  as  Tran-Cor  3X 
and  Tran-Cor  4X  are  recommended 
for  punched  laminations  or  stacked 
cores. 

Ail  Armco  Oriented  Electrical 


Steels  must  be  given  a  stress-relief 
anneal  after  forming  the  cores.  This 
is  necessary  to  get  best  results  from 
improved  magnetic  qualities. 

Economies  resulting  from  top-notch 
efficiency  in  the  new  Armco  "W" 
series  offer  many  advantages  in 
wound  cores  of  distribution  trans¬ 
formers.  They  save  time  and  money 
in  production,  often  require  less  cop¬ 
per,  and  assure  unusually  low  core 
loss  in  operations  at  high  inductions. 


i 


I 


ARMCO  STEEL  CORPORATION 

2661  Curlii  Straal,  Middlalown,  Ohio  *  flonli  and  Soloi  Officoi 
from  Coast  to  Coast.  Export;  Tho  Armco  Intornotionol  Corporation 


ELECTRON  ICS  —  April,  1 95 1 


177 


1 


ECONOMY 

ACCORACY 

STAOILITY 

COMPACTNESS 


IN  PRECISION 

•  RESISTORS 


Have  your  Cake . . .  and  Eat  it,  too,  with 

JELLIFF  ALLOY  1000  RESISTANCE  WIRE 


The  new  high  in  Resistivity — 1000  ohms/onf — 
plus  an  impressive  array  of  important  electrical 
and  physical  characteristics,  make  our  new 
ALLOY  1000  the  most  desirable  material  for 
windings  in  compact,  precision  resistors  of  all 
types.  And  the  best  thing  about  it  is  that  you 
don’t  gain  one  characteristic  at  the  cost  of  seri¬ 
ous  losses  elsewhere.  Write  today  for  Bulletin 
17,  with  the  full  story  and  technical  data  on 

JEUIFF  ALLOY  1000  RESISTANCE  WIRE 


THt  C.  0. 


JELLIFF 

MANUFACTURING 

CORPORATION 


SOUTHPORT,  CONN 


SA'Itl 


on  NEW  Design 

MONOSCOPE 

SYNCHRONIZING  SIGNAL 
GENERATOR  SYSTEM 


Monufacturers  of  o  complete  line  of  TV  and  Radar  Test  Equipment 

Tat-inslrumerit  Co.tnc. 

50  PATERSON  AVENUE  •  EAST  RUTHERFORD,  N.  J 


TYPE  2200  SYNCHRONIZING  SIGNAL  GENERATOR 

#  All  binary  dividort.  No  blocking  tubo  or  locked  o»cit« 
lotors.  Complete  freedom  from  '‘rolling**  at  critical 
moments. 

#  Meets  oil  R.T.M.A.  and  F.C.C.  specifications  with  wide 
morgin  to  spare. 

#  Buiit*in  bar  and  dot  generator  for  sweep  linearity 

‘•'•'''’"R-  . . $1,995 


COMPLETE  SYSTEM  AS  SHOWN  . 
CIS  color  itondord  Monotcopo  end 
Synchronizine  eonoretor.  Typo  2301 
end  3301,  else  eveiieblo. 


Write  for  Type  2200  and  2300  Data  Sheets. 


A  new  high  for  Stability,  Pcrformanc*  and  V*ruililily 

TYPE  2300  MONOSCOK 

e  Produce,  ilandard  "Indian  Head"  test  pattern  with 
greater  than  450  line  resolution. 

#  Provisions  for  mixing  **sync*'  in  the  unit. 

#  Output  polarity  Black  Negotive.  Output  voltage  2 

volts  P-P  info  75  ohm  load.  .  $1  200 


*3,195 


for  REMOTE  CONTROl 
of  MUlTini 
COMPIEX  CIRCUITS 

Many  versatile  designs  of  stepping, 
counting,  adding  and  subtracting, 
latching,  and  circuit  selecting  re¬ 
lays  are  made  possible  by  the 
combination  of  the  Ledex  Rotary 
Solenoid  and  wafer  type  rotary 
switches.  Self-stepped  or  exter¬ 
nally  impulsed,  the  device  is  im¬ 
mediately  adaptable  to  many 
remote  control  applications.  A 
choice  of  wire  sizes  permits  a  wide 
range  of  operating  voltages  and 
power  requirements.  Various  types 
of  mountings  further  increase  its 
adaptability.  In  addition  to  its 
positive  control  of  multiple,  com¬ 
plex  circuits,  a  reserve  of  mechani¬ 
cal  power  is  available  for  the  per¬ 
formance  of  duties  other  than 
switching  operations. 

We  supply  to  quantity  users  and 
solicit  the  opportunity  to  be  of 
assistance  in  solving  multiple  cir¬ 
cuit  relay  problems. 


118  WEBSTER  STREET 


DAYTON  2,  OHIO 
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D  3342 


130  DIA 


»30  OtA 


095  DiA 


D  3350 


D  3349 


D  3346 


I  7e  OA  Old 
TMRVJ  MOLC 


10  -3?  BAASS 

.  .  Tinned 


D  3638 


D  3540 


D  3405 


FnMms 


General  Ceramics  and  Steatite  for 
omplete  a^endability  in  critical  applications 

General  Ceramics  low-loss  Steatite  sealed  leads  feature  superior  mechanical 
strength  that  insures  permanent,  positive  hermetic  sealing  under  practically 
any  operating  condition.  Immune  to  severe  thermal  shock,  they  are  easily 
soft-soldered  to  closures  without  developing  the  strains  that  are  an  incipient 
cause  of  trouble  in  many  other  types  of  leads.  There  are  no  rubber  or  plastic 
gaskets  to  deteriorate.  Resistance  to  mechanical  shock  and  vibration  is 
excellent.  The  types  shown  are  standard  and  can  be  supplied  promptly 
L  from  stock.  For  complete  information  on  these  and  for  consultation  on 
k  custom-made  terminals  to  your  specification,  phone,  call  or  write  today. 


'T«l*phon«  P«rth  Amboy  4-S100' 


1  '  T 

Ua 

1 

''1 

i  1 

.  1  1 

-IS  1 

r 

■  i*  • 

% 


Type  212 

TERMINATION 

Front  and  Rear 

1. 

CONSTRUCTION 

Standard  8%"  x  19"  Panel 

2. 

HOUSING 

8%"  X  19"  X  8"  Metal  Cabinet 

3. 

WEIGHT 

25  pounds 

4. 

5. 

6. 

American  Time  Products,  Inc., 

580  Hfrt)  Ave.,  New  York  19,  N.  Y. 
Gentlemen: 

Please  send  descriptive  folder,  No.  212 


'Acs 

Time  baaee,  rate  indicators,  clock  systems,  chronographs, 
geo-physical  prospecting,  control  devices  and  for  running 
small  synchronous  motors. 

features 

Bimetallic,  temperature-compensated  fork,  no  heating  or 
heat-up  time  is  required. 

Fork  is  hermetically  sealed,  no  barometric  effects  on 
frequency. 

Precision  type,  non-ageing,  low  coefficient  resistors  used 
where  advantageous. 

Non-linear  negative  feedback  for  constant  amplitude 
control. 

No  multi-vibrators  used. 

Synchronous  clock  simplifies  checking  with  time  signal. 

Specif icalionA 

Accuracy — 1  part  in  100,000  (.001%). 

Temperature  coefficient — 1  part  in  1,000,000  per  degree 
centigrade  (or  better). 

Outputs — 

1.  60  cycles,  sine  wave,  0-110  volts  at  0  to  10  watts 
(adjustable). 

2.  120  cycle  pulses,  30  volts  negative. 

3.  240  cycle  pulses,  30  volts  positive  and  negative.  Pulse 
duration,  lOO  micro-seconds. 

product  of 


AMERICAN  TIME 

I  \r  /I 

PRODUCTS 

C5*v  . .  Sfafs . 

580  Fifth  Avenue  1  * 

New  York  19,  N.  Y. 

'  Uperatuig  under  patenu  of  tne  western  t!,iectrtc  company 

ISO 
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NOISE  ANALYSIS  •  PROCESS  CONTftlH: 


•  TELEMETEIttNir 


VIBRATION  TESTS 


Used  by  more  engineers 
than  all  othw  pndessional 
tape  recorders  combined 


Mo9n««9rd,  Inc.,  IA*4 
MO  N.  Michifon  Avn.,  ChiMf*  I,  III. 

$«nd  m#  fvrtli«r  information  on  Mo^nocord 
tooorocordlntsforindostrior'Soond  Bosoofch- 


340  NOKtM  MICHIOAN  AVMUt 

cwcAOO  I,  lumois 


TUBES  AT  WORK  (contimieil) 

sponded  only  to  changes  in  angle  of 
the  plane  but  the  new  autopilot  is 
sensitive  to  the  rate  at  which  such 
changes  take  place. 


Operating  Procedure 


Control  is  provided  by  a  single 
spherical-shaped  metal  disk  or  con¬ 
trol  knob  which  can  be  turned  or 
moved  three  ways  to  achieve  the 
desired  maneuver.  For  normal  fly¬ 
ing,  the  autopilot  is  arranged  for 
completely  coordinated  flight.  To 
climb,  the  pilot  pulls  the  disk  back 
and  the  plane  will  climb  at  a  con¬ 
stant  rate  regardless  of  external 
conditions.  To  turn,  he  rotates  the 
di.sk  either  right  or  left.  The  rate 
of  turn  depends  on  the  amount  the 
knob  is  turned  and  the  correct  bank 
angle  is  automatically  achieved.  To 
dive,  he  pu.shes  the  disk  forward. 

For  combat  tactics,  the  pilot  i 
switches  the  autopilot  to  a  stage  of  ! 
complete  maneuverability.  To  com¬ 
plete  a  loop-the-loop,  for  example, 
the  pilot  draws  back  the  control 
knob  and  holds  it  there  until  the 
maneuver  is  achieved.  To  roll  the 
plane,  he  pushes  the  control  knob  to 
the  right  or  left.  With  the  auto-  i 
pilot  switched  to  this  stage,  coor-  | 
dination  of  the  plane  depends  i 
largely  on  the  pilot.  | 

The  autopilot  is  suitable  not  only 
for  military  aircraft  but  also  for  | 
large  and  .small  commercial  planes. 
Radio-controlled,  it  can  serve  to  di-  | 
rect  the  flight  of  guided  missiles  : 
and  pilotle.ss  aircraft.  ' 
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D-C  VTVM  With 
Two-Stage  Feetibark 


By  L.  Fle.ming  i 

Falla  Church,  Va.  i 

I 

To  OBTAIN  high  precision  in  an  elec¬ 
tronic  voltmeter  requires,  in  gen¬ 
eral,  negative  feedback  over  more 
than  one  stage.  This  principle  has 
been  applied  successfully  in  several 
commercial  a-c  instruments  but  in 
the  field  of  d-c  measurement  has 
been  done  only  with  indifferent  suc¬ 
cess. 

Two  battery-operated  instru¬ 
ments  with  high  precision  and  high  i 
voltage  sensitivity  appeared  tran-  I 
siently  on  the  market,  but  they 
suffered  from  zero  drift  and  the  in- 


1951  ALLIED  CATALOG 


free! 

212-Page 

Buying 

Guide 


SEND  FOR 
FREE  1951 
ALLIED  CATALOG 


MANUrACTUREBS  Ol  SOUND  ON  HI  M 
RECORDING  EQUII'MENT  SINCE 


TELEVISION  FILM 
PRODUCTION 


«UIIICON"twWCAMEII« 

100  FT.  lOmin  Sound-onTilm . *695?9 


SEND  FOR  FREE  CATALOG  .  .  . 

Illustration  shows  )ust  a  i«w  of  tho  mcmr  stock  moldod  knobs 
orailoblo  from  Roqan's  huqo  soloction.  Suppliod  without  tool 
chcirgo,  roady  for  immodiato  dollTory.  Soros  you  timo  and 
monoy.  Wido  rang#  of  siios,  shapos,  colors.  Can  b#  brandod 
to  spocifications.  Writ#  for  catalog  now! 

ROGAN  BROTHERS 

Compression  Mo/t/ers  and  Branders  of  Plastics 


[  World’s  Largest  Stocks 

ELECTRONIC  SUPPLIES 
for  INDUSTRY  and 
BROADCAST  STATIONS 


One  Complete  Dependable  Source 
for  Everything  in  Electronics 

Simplify  your  purchasing — send  your  consolidated 
orders  to  allied — the  single,  complete  source  for 
all  Electronic  Supplies.  Deixnd  on  allied  for  the 
world's  largest  stocks  of  special  tubes,  parts,  test 
instruments,  audio  equipment,  accessories — com¬ 
plete  quality  lines  of  electronic  supplies.  Our 
expert  Industrial  supply  service  saves  you  time, 
effort  and  money.  Send  today  for  your  FREE 
copy  of  the  1951  allied  Catalog— the  only  com¬ 
plete,  up-to-date  guide  to  Electronic  Supplies  for 
Industrial  and  Broadcast  use. 


1200  n.16flifliSoiiiNlHifl-Filni...t2860^ 


AURICON  Cameras  provide  ideal 
working  tools  for  Television  Films  of 
all  kinds.  Sold  on  a  30  day  money- 
back  guarantee.  Write  for  free  Catalog. 

GUARANTEED  ONE  YEAR  •  RCA  LICENSED 


W«  Spccializ*  in  Electronic 
Equipment  for  Reteorch, 
Development,  Mointenonce 
and  Production  Operations 


7373  Beverly  Blvd.,L(»  Angeles  36, Calif. 


S33  W.  Jackson  Blvd.,  Dept.  11-0-1,  Chicago  7,  Illinois 
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A  SPftR  CARBON, COMPANY  SUBSIDIARY 


WHEN  YOU  BUY  RESISTORS 

.  1 .  for  consistent  uniformity 


CompUta  your  circuits  with  R.  f. 
coils. ..chokos...tubulQr  and  disc 
capacitors... high  voltago  con* 
donsors...capristors  by 

JiFFERS  ELECTRONICS,  INC. 

DU  BOIS,  PA. 

Amtlif  Carban  Ca.  tabildlary 


ST.  AAARYS,  PENNSYLVANIA 
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FIG,  1 — Circuit  dlovram  ior  d-c  rtnn 
with  iaadback  OT*r  two  (taqes 


convenience  of  a  multiplicity  of  bat¬ 
teries. 

A  step  in  the  right  direction  is 
an  a-c  operated  meter  circuit  with 
negative  feedback  over  two  stages. 
Full-scale  sensitivity  of  0.5  volt  is 
attainable  with  about  34  db  of  feed¬ 
back.  This  circuit  was  designed  for 
incremental  measurements  without 
provision  for  zero  drift  compen.sa- 
tion.  If  a  voltage  stabilizer  is  u.sed 
on  the  filament  supply,  however,  the 
drift  is  negligible. 

The  basic  idea  of  the  circuit 
shown  in  Fig.  1  is  that  of  a  two- 
stage  direct-coupled  amplifier  in 
which  the  input  signal  is  applied 
between  the  grid  of  the  first  stage 
and  the  cathode  of  the  second. 
Feedback  is  controlled  by  a  resistor 
in  the  second-stage  cathode  circuit. 

The  first  stage  uses  a  6AU6  pen¬ 
tode  which  provides  a  voltage  gain, 
before  feedback,  of  about  100. 
This  tube  is  potentiometer  coupled 
by  resistor  and  R,  to  the  second 
stage,  V„  a  6C4  triode  which  func 
tions  as  a  current  amplifier  to  op¬ 
erate  the  indicating  meter. 

In  the  cathode  circuit  of  V,  is 
the  feedback  resistor  R,.  The  high 
side  of  the  input  is  returned  to 
this  resistor,  which  determines  the 
sensitivity  of  the  instrument.  With 
a  1-ma  indicating  instrument  and 
R,  equal  to  600  ohms,  the  over-all 
full-scale  sensitivity  is  1  volt. 


Speed  icire  measuring,  cutting  and  stripping 


Supply  Voltages 

Since  the  circuit  is  nonsymmetri- 
cal,  the  high-voltage  supply  is  reg¬ 
ulated  by  means  of  a  gas  tube.  In 
order  to  keep  dowm  the  number  of 
tubes,  it  is  desirable  to  limit  the 
total  high  voltage  to  150  volts.  If 
ground  is  taken  as  the  low  side  of 
the  input,  100  volts  will  be  avail¬ 
able  for  plate  supply  for  the  tubes 
and  50  volts  as  a  negative  supply 


ARTOS  AUTOMATIC 
MACHINES 


.  .  .  make  Tremendous  Man-Hour  Savings 


Over  75,000,000  feet  of  wire,  accurately  measured,  cut  to  exact 
size,  with  insulation  stripped  from  one  or  both  ends,  were  handled 
with  amazing  speed  and  efficiency  at  United  Mfg.  &  Service  Com¬ 
pany,  Milwaukee,  with  ARTOS  AUTOMATIC  MACHINES  last 
year.  They  released  a  score  or  more  of  skilled  workers  for  more 
effective  tasks,  avoided  a  potential  manpower  "squeeze,”  saved 
thousands  of  dollars  in  labor  time — and  helped  deliver  UNILECTRIC 
Wiring  Assemblies  on  time  and  at  lowest  cost. 

Here’s  a  four-in-one  nnachine  that  you,  too,  may  use  to  benefit! 

If  you  use  wiring  in  quantity,  insulated  wires,  cords,  cables 
— from  1"  to  45  ft.  in  length,  and  from  26-gauge  to 
.000  gauge — the  fully  automatic  ARTOS 
.  will  cut  costs  and  speed  production  for 
you.  You’ll  eliminate  at  least  four  time- 
.  consuming  operations,  for  an  ARTOS 

'  measures,  cuts,  strips  and  counts  auto- 

matically,  as  many  as  3,600  separate 
U'ires  per  hour. 

You’ll  probably  find  an  ARTOS 
AUTOMATIC  to  match  your  wire 
cutting  needs  exactly.  Write  or  wire 
for  details. 


TUIES  AT  WORK 


(conHniitd) 


MAN-HOUR  ^^MISER” 

for  Industry-in-o-Hurry 


ACTCJ 

ENGINEERING  GG. 


2743  S  TWENTY-EIGHTH  STREET,  MILWAUKEE  46,  WIS 


On«  of  ftovorol  Artot  Mochinot  moasuring,  cutting, 
stripping  wiro  at  Unitod  Mfg.  A  Sorvico  Cempony, 
Milwoukto,  monufacturor  of  UNILECTRIC  Wiring 
Systems. 


i 


for  professionals 


FEATURING— 


Giani  RCA  7jPt  cathode  ray  tube.> 
Direct-coupM,  ^stase,  push*pull,  reru* 
cal  and  horizontal  amplifiers. 
Frequency*compeosat^  and  voltajte'Cali* 
brated  attenuators  on  both  amplifiers. 

A  set  of  matched  probes  and  cables. 

Panel  source  of  3  volts  peak*to*peak  cali* 
bratinjt  voltajte. 

Identical  vertical  and  horizontal  amplifiers 
with  equal  phase- shift  characteristics. 
Retractable  light  shield  for  maximum  visi¬ 
bility. 

New  filter-type  graph  screen  with  finely 
ruled  calibrations. 

Magnetic  shield  enclosing  CR  tube  to 
minimize  hum-pickup  from  internal  and 
external  fields. 

SPEariCATIONS— 

Vertical  Deflection  Sensitivity:  10.6  rms 
millivolts  per  inch. 

Frequency  Response:  Flat  within  -2  db 
from  dc  to  300  kc  within  -6  db  at  1  Me, 
useful  beyond  2  Me. 

Input  Capacitance:  Less  than  10  uuf  with 
WG  216A  Low-Capacitance  Probe. 
Square-Wave  Response:  Zero  tilt  and  over¬ 
shoot  using  dc  input  position.  Less  than 
2%  till  and  overshoot  using  ac  input 
position. 

Linear  Sweep:  3  to  30,000  cps  with  fast 
retrace. 

Trace  Expansion:  3  times  screen  diameter 
with  corresponding  centering  control 
range. 

Power  Supply:  103-123  volts  30/60  cycles; 
power  consumption  63  watts. 

Size  OH"  h,  9"  w,  16H"  d.  Weight  only 
31  pounds  (approx.). 

ADVANCtO  SWEEP  PAOUTtBS— 

Preset  fixed  sweep  positions  for  vertical 
and  borizonul  television  waveforms. 
Positive  and  negative  syncing  for  easy 
lock-in  of  upright  or  inverted  pulse  wave¬ 
forms. 

60-cycle  phase-controlled  sweep  and  syn¬ 
chronizing. 


The  WO-54A  has  o  speciol 
circuit  for  outomatic  con- 
tral  of  synckrofiitotien 
ever  o  wide  ronge  of 
input-sitnal  levels.  ^ 


SuppHod  with  dkact  prebo,  low-copocHonco  probe, 
ond  ground  coble. 


Built  for  laboratory,  factory,  or  shop  use,  the  WO-56A  combines  the 
advantages  of  high-sensitivity  and  wide-frequency  range  in  a  very  small 
instrument  with  a  large  cathode-ray  tube. 

Designed  with  the  user  in  mind,  wide  range  of  input-signal  levels  with- 
this  new 'scope  can  be  depended  upon  out  the  need  for  manual  adjustment  of 

to  provide  sharp,  bright,  large,  and  ‘he  sync-vernier  control, 
accurate  pictures  of  minute  voltage  The  excellent  linearity  and  fast  retrace 

waveforms  over  the  entire  useful  sur-  of  *he  sweep  or  time  base  are  funaions 
face  of  the  7IP1  screen.  ofthe  Potter-type  oscillator.  Undistorted 

reproduction  of  the  sawtooth  waveform 

The  amplifier  selector  switches  are  is  assured  by  use  ofa  horizontal  amplifier 

provided  with  both  "AC”  and  "DC”  po-  with  a  wide-band  characteristic.  The 

sitions  so  that  measurements  can  be  preset  sweep  positions  provide  rapid 

made  with  or  without  the  effects  of  any  switching  between  vertical  and  bori¬ 
de  component.  zontal  TV  waveforms. 

Square-wave  reproduction  is  excellent.  Truly,  the  WO-56A  is  a  most  useful 

whether  the  application  is  low-frequency  and  practical  instrument  for  everyday 
TV  sweep-alignment  or  observation  of  work  in  the  fields  of  television,  radio, 
high-frequency  steep-fronted  sync  and  ultra-sonics,  audio,  and  a  wide  array  of 

deflection  voltage  waveforms.  industrial  applications. 

A  special  sync-limiter  circuit  auto-  For  details,  see  your  RCA  Distributer, 

matically  maintains  proper  synchroni-  orwriteRCA,  Commercial  Engineering, 
zation  of  the  sweep  oscillator  over  a  Section  42DX,  Harrison,  N.  J. 
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"CALL  A 

MERIT 

DISTRIBUTOR 

FOR  STOCK  TRANSFORMERS!" 


MEASURES  FREQUENCIES 


INSTANTLY 


BY  PURELY  VISUAL  MEANS! 


TKANSfOIIMER  CORP 

AtK  ST..  CHICAGO  40.  ILL 


Attention;  ELECTRONIC  ENGINEERS 

Art  You  Lookinf  For  A  Material  To  Complotoly 
Improcnato,  Mold,  and  Encapsulate  Electrical  Compcnents? 


Afftr 

Acme  Star  Compound  withstands  rugged  humidity  and  thermal 
cycling,  os  well  os  salt  spray  tests. 

tdlions  ol  ACME-MOLD  coils  are  in  service  and  now  Acme 
offers  Star  Compound  for  your  use. 

Write  today  for  further  details 


Merit  has  been 
making  the  best 
for  over  a  quarter 
of  a  century! 


INSULATING  VARNISHES 
ACME-MOLD  COILS 


You  can  rely  on  dependable  fast  serv¬ 
ice  from  MERIT  distributors. 

Merit  top  quality  transformers  will 
improve  your  production,  reduce  your 
inventory  and  step-up  your  deliveries. 
Call  your  Merit  distributor  today  or 
write  for  the  new  Merit  catalog 


ACCURATE  TO  0.05% 

:  - :  _ 


Measures  transient  vibrations. 
Finds  precise  sp>eed  of  rotating 
mechanical  parts.  Calibrates  or 
checks  precision  tachometers,  os¬ 
cillators,  other  pulse  generators. 
Used  in  place  of  bridge  meth¬ 
ods  in  measuring  inductance  and 
capacitance.  Many  other  uses. 


FILL  IN  AND  MAIL  TODAY 
tor  FREE  Litoraturo 

C.  a.  CONN  LM. 

ElMtraulM  DIvMm.  Elkhvt.  la*. 
Departmant  412 

Send  me  descriptive  literanire  on 
NEW  6T-4  STROBOCONN. 


'lame. 
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HIGH  Q  TOROIDS  for  use  in 
Loading  Coils,  Filters,  Broadband 
Carrier  Systems  and  Networks— 
for  frequencies  up  to  200  KC 


For  hifch  Q  in  a  small  volume,  characterized  by  low  eddy  current 
and  hysteresis  losses,  ARNOLD  Moly  Permalloy  Powder  Toroidal 
(x>res  are  commercially  available  to  meet  high  standards  of  physical 
and  electrical  requirements.  They  provide  constant  |>ermeability 
over  a  wide  range  of  flux  density.  The  123  Mu  cores  are  recom¬ 
mended  for  use  up  to  15  kc,  60  Mu  at  10  to  .30  kc,  26  Mu  at  30  to  75  kc, 
and  14  Mu  at  50  to  200  kc.  Many  of  these  cores  may  be  furnished 
stabilized  to  provide  constant  |>ermcability  (^0.1%)  over  a  specific 
temperature  range. 

*  Manmjotturrd  unJfr  ticmung  mrranggmmtt  uith  9'nitm  EUetric  Compmuy.  s«30 


COMPLETE  LINE  OF  CORES 
TO  MEET  YOUR  NEEDS 


ir  Furnished  in  four  standard 
permeabilities  — 125,  60,  26 
and  14. 


if  Available  in  a  wide  range  of 
sizes  to  obtain  nominal  in¬ 
ductances  as  high  as  281 
mh/1000  turns. 


Jhe  Arnold  Fngiweeriwg  Company 

SU^IOIARY  OF  AILEGHB4Y  LUOLlMfr  STCf L  ^OHfORATION 

GMwral  Office  &  Plant:  Marengo,  Illinois 


if  These  toroidal  cores  are  given 
various  types  of  enamel  and 
varnish  finishes,  some  of 
which  permit  winding  with 
heavy  Formex  insulated  wire 
without  supplementary  insu¬ 
lation  over  the  core. 
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S.S. WHITE  FLEXIBLE  SHAFTS/ 


The  position  of  variable  elements  in  electronic  equip¬ 
ment  is  usually  governed  by  wiring,  circuit,  space 
and  servicing  requirements.  These  conditions  create 
many  design,  assembly  and  operational  problems, 
because  they  make  it  difficult  to  provide  an  effective 
means  of  controlling  the  elements  from  conveniently 
grouped  control  knobs. 

You  can  eliminate  these  problems  right  from  the 
start  if  you  use  S.  S.  White  remote  control  flexible 
shafts  to  connect  the  elements  to  their  controls.  The 
reason— S.  S.  W'hite  flexible  shafts  allow  the  coupled 
parts  to  be  positioned  independently  of  each  other. 
And  they  provide  smooth,  responsive  tuning  through¬ 
out  the  life  of  the  equipment. 

Yes,  it  pays  to  specify  S.  S.  White  flexible  shafts  at  the 
very  outset  —  they’ll  save  you  plenty  of  time  and 
trouble  later. 


WUirf  fO/?  HVH  BULLETIN  S008 


It  contains  the  latest  inform¬ 
ation  and  data  on  flexible 
shafts  and  their  application. 
Write  for  a  copy  today. 


TUBES  AT  WORK 


(cowfiiitied) 


Dapf.  E,  lOEostdOHiSf. 
NEW  YORK  16,  N.  Y. 


for  the  Nyquist-type  interstage 
coupling  circuit. 

The  indicating  meter  is  returned 
to  a  point  on  the  voltage  divider, 
R.-Rn,  chosen  to  draw  about  five 
times  the  full-scale  meter  current. 
Biasing  potentials  are  taken  from 
other  points  on  this  divider.  Screen 
supply  for  Y,  is  obtained  from  a 
separate  divider,  RrR.- 
\  If  the  pentode  screen  is  tapped 
'  onto  the  main  divider  R.-Ru,  the 
effect  of  meter  current  reacts  back 
!  on  the  screen  potential  in  a  re¬ 
generative  manner.  At  very  low 
I  values  of  feedback  the  circuit 
breaks  into  d-c  oscillation  and  be- 
j  comes  a  flip-flop  circuit  having  only 
I  two  stable  states. 

I  The  positive  feedback,  in  combi- 
;  nation  with  the  negative  feedback, 

I  might  possibly  do  more  good  than 
harm.  It  does,  however,  make  the 
positive  feedback  ratio  dependent 
upon  the  impedance  on  the  power- 
supply  side  of  the  voltage  divider 
which  is  undesirable. 

Choice  of  Pentode 
In  view  of  the  limited  B  supply 
available  for  the  tubes  and  the 
properties  of  the  Nyquist  coupling 
circuit  (the  lower  the  quiescent  d-c 
potential  at  the  plate  of  F„  the  less 
signal  lost  in  the  divider  R,,-R,), 
it  is  necessary  to  choose  a  tube  for 
which  will  give  adequate  gain  at 
low  plate  voltages  and  still  operate 
with  enough  bias  to  avoid  grid  cur¬ 
rent. 

The  lowest  control-grid  bias  that 
will  safely  prevent  any  grid-current 
flow  is  about  1.2  volts.  High-mu 
triodes  draw  too  little  plate  current 
at  the  plate  voltage  desired  and 
medium-mu  triodes  give  too  little 
gain.  The  pentode  has  the  advan¬ 
tage  that  the  effect  of  a  chosen 
bias  can  be  somewhat  modified  by 
changing  the  screen  voltage.  The 
disadvantage  of  the  pentode  is  that 
its  gain  is  much  more  dependent 
on  cathode  temperature  and  plate- 
supply  voltage  than  is  the  triode. 

With  overload  characteristics  in 
mind,  the  plate-load  resistor  R^  for 
the  tube  operating  the  meter  is 
chosen  so  that  the  plate  current 
at  balance  is  about  1.5  times  the 
full-scale  meter  current.  If  a  600-jaa 
instrument  were  to  be  used, 
should  be  doubled  in  value. 

The  usual  a-c  filtering  is  incor- 
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These  are 
Tantalytic 
Capacitors 


Here  is  one  of  the  fastest  moving  developments  in  electronics  in  recent 
3^rs — General  Elearic’s  amazing  new  electrolytic-type  capacitors.  These 
Tantalytic  capacitors  have  small  size,  excellent  low-temperature  charac¬ 
teristics,  long  operating  life  and  in  many  cases,  can  replace  bulky  her¬ 
metically-sealed  paper  capacitors.  Ratings  presently  available  for  con¬ 
sideration  range  from  .02  mu  f  up  to  12  mu  t  at  1 50  v  dc.  Units  pictured 
are  1.0  mu  f  at  150  volts,  a  size  that  is  already  on  order  in  quantities  of 
several  hundred  thousand. 

Other  features  of  G-E  Tantalytic  Capacitors  include: 

#  No  known  limit  to  shelf  life. 

•  An  operating  temperature  range  from  —  55°C  to  -|-85°C. 

9  Exceedingly  low  leakage  currents. 

9  Ability  to  withstand  severe  physical  shock. 

9  Completely  sealed  against  contamination. 

If  you  have  large-volume  applications  where  a  price  of  3  to  5  times 
that  of  hermetically-sealed  paper  capacitors  is  secondary  to  a  combina¬ 
tion  of  small  size  and  superior  performance — get  in  touch  with  us. 
Your  letter,  addressed  to  Capacitor  Sales  Division,  Bldg.  42,  Room  304, 
General  Electric  Company,  Pittsfield,  Mass,  will  receive  prompt  attention. 

Affttrafus  Dtpartrmntt  Ctmral  EUctnc  Company ^  Schemctady  5,  S,  V. 


GENERAL^ELECTRIC 
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Millions  of  Coils 

e<A(M(ircC<ut  PARAMOUNT 


Chicago 

Oil  Impregnated 
Vacuum  Filled 
Capacitors 


BATHTUB  TYPE 
RADIO 

INTERFERENCE 
MOTORS 
ELECTRONIC 
SPECIAL  TIMING 
HERMETICALLY  SEALED 
TESTED  AT  THREE-TIMES  VOLTAGE 


LAB-BILT  DRY  BATTERIES 
Standard  or  Custom-made 


Wrire  for  FREE  CATALOG 


This  catalog  gives  complete  specifications  of 


78  Lob-Bilt  Batteries  of  industrial  and  hard* 


CUSTOM-MADE  BATTERIES 


Battery  Specification  Sheet  illustrated 
atog  enables  you  to  get  any  type  dry  battery 
designed  ond  made  to  your  individual  spec¬ 
ifications  —  even  in  small  quantities! 

SUPER  SERVICE 

Specialty  Battery  Company  is  specially 
equipped  to  make  all  Lab-Bilt  Batteries  FRESH 
for  each  order  and  ship  immediately.  Give 
your  customers  this  valuable  service.  Write 
for  a  new  catalog  today. 


SPECIALTY  BATTERY  COMPANY 

f  SuktUiary  •/  IB*  czsBEJa  R«y-0-V«  C«iR^«nr  \ 


INDUSTRIAL 
TRANSMITTING 
MOTOR  CAPACITORS 
POWER  FACTOR  CORRECTION 
SIGNAL  INSTRUMENTS 
HERMETICALLY  SEALED 
TESTED  AT  TWICE-RATED  VOLTAGE 


tour  Inquirer  Invited  And  Will  R«c«iva 
Our  Immediate  Attention 


Condenser 

Corporation 

General  Offices  and  Factory 

3255  W.  ARMITAGE  AVE. 
CHICAGO  47,  ILLINOIS 


190 


April.  1951  —  ELECTRONICS 


THE  TOWER  OF 


IDEAL  FOR 

^  COMMUNICATIONS 
MICROWAVE 
TELEVISION 
LIGHTING 


Superior  construction  features  give  LOW  COST 
Vee>D*X  sectional  towers  the  highest  safety 
factor  of  any  tower  in  its  price  class. 


If  you  have  an  elevated  installation  problem,  absolute  per* 
manency  of  your  installation  is  assured  when  you  use  a 
VEE-D-X  sectional  tower.  Strength  is  a  major  factor.  Don’t 
take  chances  with  structural  failure.  Be  sure  with  VEE-D-X! 

f 

•  Rugged,  all-welded  construction  diagonally  laced 
with  angle  iron  for  maximum  rigidity. 

•  Can  be  erected  on  ground  or  on  flat  or 
peaked  roof. 

•  Patented  plate  spaced  at  two  foot  inter¬ 
vals  prevents  twisting  and  affords  rigid¬ 
ity  found  in  no  other  tower. 

•  Safe  and  easy  to  climb. 

•  Completely  galvanized,  light  weight 
tubular  steel ...  20  ft.  section  72  lbs.  , 

PRE-4SSEMBLED 

for  fast,  inexpensive  instaliation 

VEE-D-X  towers  are  designed  for  use  at  any 
height  from  10  to  140  feet.  They  are  self-support¬ 
ing  up  to  20  feet  and,  where  space  is  limited, 
aemi-guyed*  type  installations  may  be  used  at  30, 

40,  and  SO  foot  heights.  Sketch  at  right  shows  the 
basic  parts  and  necessary  accessories  for  a  com¬ 
plete  installation.  Three  types  of  top  mount  are 
available.  VEE-D-X  towers  may  be  ordered  in 
separate  units  or  as  a  complete  package  for  a 
specific  height.  (Either  guyed  or  semi-guyed.) 

Write  the  LaPointe-Plascomold  Corporation  of 
Unionville,  Conn,  for  complete  information. 

^Semt-guyed  tower*  employ  one  tet  of  guy  cables  attached 
at  a  height  of  10  ft.  up  the  tower  arid  anchored  at  a 
6  ft .  radius  from  the  bate. 


VEE-DX 


BUILDERS  OF  THE  WORLD'S  MOST  POWERFUL  ANTENNAS 
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HIGHtR  SPEEDS 


HIGHER  FOREPRESSURE  TOLERANCeI 


QUICKER  COOLING 


IMMEDIATE  SHIPMENT! 


reduces  mechanicsl  pump  maintenance. 
Downtime  of  mechanical  pumps  is  far 
less  in  a  year  . . .  productive  operating 
periods  longer.  Mechanical  pumps  need 
not  be  at  high  efficiency. 

Hish 

Vacuum  Maximum 
Pr«sturet  Forepretsure 

lO**  mm.  0.}00  mm. 
lO"*  mm.  0.275  mm. 
lO**  mm.  0.260  mm 
lO**  mm.  0.225  mm. 


eliminates  troublesome 
valves.  Vith  only  2  minutes  ^ 

coding  you  can  open  this  pump 
to  atmospheric  pressure.  No  need  to 
tie  up  valuable  equipment  during  long 
cooling  periods  ...  no  need  to  pay  for 
expensive  valves  and  their  maintenance. 


convenience,  adequate  stocks  of  stand¬ 
ard  National  Reseatch  Corporation 
pumps  are  kept  on  hand  at  all  times. 
We  can  make  immediate  shipment  as 
required. 


UimiiUliliSUlS  sre  no  problem. 
We  gladly  fabricate  many  specials  to 
suit  the  requirements  of  different  plant 
designs  ...  in  a  variety  of  flanges,  fore¬ 
line  lengths,  etc. 


Added  together  these  advantages  have  quickly  made  this 
National  Research  diffusion  pump  first  choice  of  the  cathode 
ray  industry.  If  high  vacuum  is  a  problem  in  your  plant  or 
laboratory,  you'll  find  it  will  pay  to  investigate.  Write  today. 


iNDustaiAL  acsctacH  •  paoccss  DEViioparNT 
NISH  VACUUM  INGINEraiNfi  AND  EOUIPHENT 


National  Research  Corporation 


AT  least  is  ft. 


"at  19-FT  depth 


1 

Seventy  Memorial  Drive,  Cambridge,  MassathustUs 

In  Hi*  Unilvd  Kingdom:  BElTISH.AMEdCAN  tESEAtCH.  LTD.,  london  S.  W  7  —  Wlllnw.  tanortshir* 


FIG.  1— Swapping  syalam  •mployiag 
threa  ultrasonic  oadllotora  connactad  In 
parallal 


n 
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Records  a  Precise 
and  Continuous 
Curve  of  y-f(^) 


\ .  thm  BlccJhfffuK  ^\ix\c\\ox\  Plotter 


OUTSTANDING  ADVANTAGES 
AmpI*  Chart  Trovol — IS* 
Chart  Travoria  Tima — 

4  (oconds 

fush-butten 

Standardization 

Maximum  Chart  Spood  — 
4*  par  tocond 

Full  Scala  Pan  Travai — 11' 

Pan  Travorta  Tima — 

2  tocortdz 

Maximum  Pan  Spood — 
6'  par  locond 
Floxiblo  Actuations 

For  more  detailed  informa¬ 
tion,  write  for  a  copy  of 
Data  Sheet  10.0-5. 


OoNE  are  the  days  of  labored  hand  plotting  . . .  logging 

countless  readings _ missing  many  in-between  values _ 

consuming  valuable  time.  Now  you  can  automatically 
record  a  precise  and  continuous  curve  representing  the 
relation  of  any  two  variables,  that  can  be  i^uced  to  a  dc 
voltage,  Iw  connecting  them  to  the  new  ElectroniK 
Function  Plotter.  Every  point  of  the  curve  will  be  re¬ 
corded  exactly  as  it  is  measured. 

Applicable  to  countless  analyses  and  investigations,  the 
ElectroniK  Function  Plotter  is  being  used  for  plotting 
such  curves  as  speed  vs.  torque,  stress  vs.  strain,  tempera¬ 
ture  vs.  pressure,  amplifier  output  vs.  input,  grid  voltage 
vs.  plate  current,  and  antenna  radiation  patterns. 

Call  in  your  local  Honeywell  engineer  ...  he  is  as  near  as 
your  phone.  Minneapous-Honeywell  Regulator  Co., 
Industrial  Division,  4428  Wayne  Ave.,  Philadelphia  44, 
Pa.  Offices  in  more  than  80  principal  cities  of  the  United 
States,  Canada  and  throughout  the  world. 


Hminneapoiishv 

on  OVWOl  I 


BROWN  INSTRU  KE  N  T  • 
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Full  Frequency 
Range  Audio 
Transformers 


within  +  14  db 


Public  Address 
Range  Audio 
Transformers 

within  ^  'A  db  d! 
50>10,000  cycUt 


CHICAGO  P.A.  range  units  are  geared  to 
today's  public  address  circuit  require¬ 
ments  and  to  latest  tube  types.  Line 
and  voice  impedances  used  in  the  ad¬ 
vanced  8ealed-in-Steel  output  designs 
meet  RMA  standards.  The  4,  8.  and 
16-ohm  voice  coil  impedances  can  also 
be  used  with  3.2, 6  and  20-ohm  speakers 
without  appreciable  mismatch.  Avail¬ 
able  in  a  complete  range  of  perfectly 
matched  driver  and  output  units. 


TUBES  AT  WORK  (costlswd) 

15  feet  wide.  The  oscillators  may 
be  mounted  closer  together  for 
shallower  operation. 

The  three  oscillators  are  con¬ 
nected  in  parallel  so  that  each  one 
transmits  a  sound  impulse  at  the 
same  instant  when  an  electrical  im¬ 
pulse  discharged  by  the  recorded  is 
carried  to  the  oscillators.  The  three 
receivers  are  connected  in  parallel 
with  the  recorder. 

Because  the  shallowest  point 
within  the  three  sound  cones  reflects 
the  first  echo,  that  echo  is  received 
and  printed  by  the  recorder  first. 
The  width  of  the  record  band  ab¬ 
sorbs  the  later  echoes. 

Sweeping  courses  are  laid  out  to 
provide  for  about  a  50-percent  over¬ 
lap  to  furnish  a  check  on  complete 
coverage  of  the  bottom.  Since  the 
equipment  can  be  operated  at  about 
eight  mph,  the  overlap  sweeping 
can  be  done  rapidly. 

Formerly,  Chicago  harbors  were 
swept  by  suspending  a  long  bar  or 
series  of  bars  under  a  boat  and 
running  the  boat  over  the  channel 
course.  If  the  bar  hit  an  obstruc¬ 
tion,  the  crew  would  mark  the  lo¬ 
cation,  determine  the  height  and 
extent  of  the  obstacle  and  record 
the  information.  An  area  often 
had  to  be  reswept  several  times  at 
successive  depths  for  an  accurate 
record. 

Ignitron  Rectifierg  for 
Electric  Railroads 
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30-1 S, 000  cycUt 


For  uniformly  low  distortion,  for  re¬ 
sponse  curves  that  aretruly  Hatoverthe 
full  frequency  range,  use  these  famous 
CHICAGO  Sealed-in-Steel  input  and  out¬ 
put  units.  Get  the  facta  on  the  HO-6 
(P-P  61<6's  to  6/8  or  16/20  ohm 
speaker),  the  BO-7  (600/150  ohm  line 
to  6/8  or  16/20  ohm  speaker), and  the 
full  line  of  Chicago  full  frequency  units 
years  ahead  in  audio  transformer 
design  tops  for  performance. 


Tubes  may  find  future  application 
in  permitting  locomotives  to  oper¬ 
ate  from  a-c  power  using  d-c  mo¬ 
tors  for  their  most  useful  features 
in  railroading. 

In  appraising  the  economic  re¬ 
sults  on  many  railroad  electrifica¬ 
tions  which  have  occurred  during 
the  last  half  century,  especially 
those  installations  where  traffic  is 
!  unusually  heavy,  the  supremacy  of 
the  a-c  single-phase  transmission 
I  system  has  been  established. 

'  Both  the  motor-generator  and 
diesel-electric  types  of  locomotives 
I  have  proved  that  the  system  of  sup- 
I  plying  low-voltage  d-c  power,  gen- 
I  erated  on  each  locomotive,  to  d-c 
series  traction  motors  has  been 
I  eminently  successful.  The  d-c  trac- 
^  tion  motors  provide  the  necessary 
I  high  value  of  starting  tractive 


For  Matchless  Performance -Use 


Opt  imum  performance  is  no  accident . 

CHICAGO  transformers  insure  opti- 
mum  performance,  first  by  advanced 
design  geared  to  today's  electronic 
tubes  and  circuits,  second  by  fa- 
mous  Sealed-in-Steel  construction. 
and  third  by  matching  associated 
unita  to  perfection. 

Klectronic  designers,  engineers, 
experimenters  and  builders  are  fast 
learning  about  Chicago  advantages. 

There’s  proof  in  the  increasing  pref¬ 
erence  for  Sealed-in-Steel  power  units.  They’re  ex¬ 
actly  suited  to  requirements  one  range  of  ratings 
specifically  design^  forcapacitor  input  .another  for 
reactor  input.  Filter  reactors  are  perfectly  matched 
to  power  transformer  units  both  in  rating  and  con¬ 
struction  characteristics.  For  a  complete  range  of 
matching  units,  designed  for  matchless  performance, 
you'll  want  to  refer  to  the  Chicago  Neu’  Equipment 
Line  Catalog.  Send  for  your  copy  today. 


SEND  FOJt  FREE  NEW  EQUIPMENT  LINE  CATALOG 

You'll  wont  the  full  details  on  CHICAGO'S  New  Equipment  line — the 
famous  Sealed-in-Steel  line  that  offers  advanced  engineering  design 
to  fit  today's  circuits.  Lists  units  for  all  purposes:  Power,  Bios,  Filament, 
Fitter  Reactor,  Audio  (in  3  frequency  ranges),  JAN-T-27,  Modulation, 
Stepdown  and  Isolation,  High  Q,  Splatter,  Low  Pass.  Write  for  your 
FREE  catolog  today — or  get  a  copy  from  your  distributor. 
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Maximum 

Currant 


*  Hmmfo 


tMMfO 


±  V^MMfO 


±  IMMfO 


6)9/32* 


6)9/32* 


6)9/32* 


6.19/32* 


iSMirnNQyruses  exausiveiY, 


) 


Capacity 

Talcraaca 


Typa 


CAf»/y>/H  ! 
CAMl/)0/20  I 
CAP-25/60/20  I 
CAP-50/60/20  I 
CAP-50/60/25  t 
CAP6/X/25  I 
CAP-12/30/35  I 
CAP-35/60/35  ! 

CAP-M/60/35 
CAP-75/60/35  j 
CAP-IOO/60/35 
CAP-1 50/60/35 
CAP-200/60/35 
CAP  250/60/35 
CAP  650/60/20 
CAP-500/60/20  [ 


AH  Metal  ports  of  UNITID  vaciraM  capacitors  aro  oxygoa  free,  high  coodocthrity  copper 

Outstanding  features  of  UNITED  vacuum  eapocHors  ore  ttm  employment  of 
large  elements  and  large  periphery  gloss  to  copper  seals*  as  illustrated. 
Type  designotions  of  UNITED  vacuum  capocitoa  symbolize  their  capod- 
tonce  ratings  and  their  maximum  current  ond  voltage  ratings~thust 
C«Capacitance  A»Amperes  PsPolential 
Complete  tecfmkof  iiifermotioe  sent  o«  reavest. 


This  new  Ward  Leonard  handbook 
illuminates  a  hitherto  neglected  sublect 

Somehow — resistors,  particularly  power  resistors,  have 
never  been  given  adequate  attention  in  electrical  industry 
literature. 

Now  Ward  Leonard  engineers  have  filled  in  the  gap 
with  the  new  Handbook  of  Power  Resistors — nearly  200 
pages  packed  with  everyday,  useful  information  on  re¬ 
sistor  types,  characteristics,  criteria  for  selection,  other 
helpful  data. 

Example;  For  the  99  out  of  100  applications  where 
catalog  ratings  do  not  apply,  derating  curves  are  furnished 
to  help  you  select  the  proper  resistor  for  each  case. 

This  handbook  is  modestly  priced  at  S3.00.  Order 
from  WARD  LEONARD  ELECTRIC  CO.,  31  South  Street, 
Mount  Vernon,  N.  Y.  Offices  in  principal  cities  of  U.  S. 
and  Canada. 


ELECTRIC  COMPANY 
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TUBES  AT  WORK  (coiifi»u#d) 

effort  as  well  as  a  suitable  tractive 
effort  at  continuous  rating. 

The  use  of  ignitron  rectifiers  as 
conversion  means  from  25  or  60 
cycle  a-c  to  a  desirable  direct  volt¬ 
age  combines  the  advantages  of  a 
high-voltage  a-c  supply  and  of  trac¬ 
tive  effort  from  low-voltage  d-c 
traction  motors. 

The  Pennsylvania  Railroad  has 
made  road  tests  with  an  ignitron 
system  in  a  multiple-unit  car.  Re¬ 
sults  showed  that  no  trouble  was 
encountered  from  turbulent  mer¬ 
cury  in  the  ignitrons,  there  was  lit¬ 
tle  noticeable  difference  between 
temperature  tests  with  the  rectified 
current  and  similar  tests  made  with 
generated  d-c  having  no  ripple  and 
commutation  was  satisfactory.  Dur¬ 
ing  the  tests,  the  car  ran  approxi¬ 
mately  2,500  miles  on  the  Pennsyl¬ 
vania  test  track  at  Wilmington  and 
on  the  main  line. 

Telephone  Interference  Tests 

A  series  of  telephone  interfer¬ 
ence  te.sts  were  made  to  determine 
the  extent  of  interference  not  only 
on  the  rectifier  car  but  also  on  ex- 
i.sting  single-phase  series  a-c  motor 
equipment.  Test  results  indicated 
that  practical  filters  could  be  pro¬ 
duced  which  would  permit  the  u.se 
of  electrified  railroad  power  sup¬ 
plies  for  individual  traction  units 
of  an  electric  railroad  system  paral¬ 
leling  associated  commercial  com¬ 
munications  circuits. 

Following  the  original  tests,  the 
car  was  placed  in  revenue  service, 
running  from  Philadelphia  to  Lan¬ 
caster  and  return  in  the  morning 
and  from  Philadelphia  to  Parkes- 
burg  and  return  in  the  afternoon, 
a  distance  of  225  miles  per  day. 
The  car  was  later  released  to  pool 
service  and  operated  in  multiple- 
j  unit  trains  on  various  other  sec- 
i  tions  of  the  railroad. 

One  difficulty  commonly  experi¬ 
enced  with  rectifier  tubes  is  arc 
back,  however,  in  a  long  series  of 
■  tests  in  the  laboratory,  on  the  car 
I  and  subsequently  in  revenue  serv¬ 
ice,  there  was  no  evidence  of  arc 
back.  It  seems  that  single-phase  rec¬ 
tification  is  less  subject  to  arc  back 
'  than  multiphase  rectification. 

I  To  obtain  an  idea  of  tube  life,  a 
study  was  made  of  three  typical 
I  stationary  installations  used  in 
!  mining  service.  Each  installation 
1  employs  six  tubes  operated  24  hours 
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Like  today’s  telephone,  Alexander  ceiver.  His  trained  mind  told  him  that  Bell  Telephone  Laboratories,  promising 
Graham  Bell’s  invention  was  a  product  here  at  last  was  the  proof  that  sound  ideas  find  the  right  skills  to  bring  them 

of  research.  For  several  years  Bell  had  waves  could  travel  as  their  facsimile  in  to  life.  Through  skilled  manufacturing 

been  investigating  speech  and  hearing,  electric  waves.  Then  followed  a  year  of  by  Western  Electric  Company  and 

and  devising  methods  and  apparatus  for  development,  and  in  1876,  as  shown  skilled  operation  by  the  telephone  com- 

the  electrical  communication  of  intelli-  above,  he  transmitted  the  first  intelli*  pany  they  are  brought  to  the  service 

gence.  No  one  had  transmitted  speech  gible  speech  by  telephone.  of  the  telephone  user, 

sounds  electrically  but  Bell  saw  that  it  During  the  next  three-quarters  of  a  The  high  quality  of  your  telephone 
must  be  possible  given  the  proper  century,  the  telephone  research  which  today,  its  fine,  swift  service  at  reason- 
instruments.  started  has  grown  and  expanded  to  able  cost,  are  the  products  of  work  in 

One  day,  while  experimenting  with  serve  your  telephone  system  .  .  .  often  the  telephone  laboratories  in  the  past, 

his  harmonic  telegraph.  Bell’s  alert  ear  fruitfully  overflowing  into  other  fields  The  greater  value  you  may  expect  in 

caught  an  unexpected  sound  in  the  re-  of  electrical  communication.  In  today’s  the  future  is  taking  form  there  already. 


Fxplofmg  and  Inventing,  Omriting  and  Parfacfing,  far  Cantinvad  Impraramanft  and  i<anamiat  in  Jataphana  Sarrha 
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JOHNSON 

IZuaUUf 

INSULATORS 


JL 

.45 

42J 

Js  4 

-55 

ut  Q  ^ 

?!J  .866 

-865 

-867 

-S40  f 

-!41  /  f  \£ 

■!4S  /  .  ^ 

/ 

1 

/ 

-66 

C  t 

503 

•53 

-68 

-15-1 

O 

-90 

X  ihip,  you'll  iind  choractoriiUc  lOHN- 
SON  luporiority. 

Each  iniulator  is  designsd  ior  a  tpe- 
ciiic  purposs.  Whers  lowest  losses  are 
vital,  glased  steatite  is  used;  elsewhere, 
superior  grade  electrical  porcelain.  Pro¬ 
portions  and  contours  are  chosen  to  best 
baiance  insulating  value — creepage  path, 
dielectric  strength  and  eiectrical  losses — 
against  mechanical  strength  in  the  vari¬ 
ous  sizes.  Hardware  is  high  grade  nickel 
plated  brass. 

Why  be  satisiied  with  less  than  the 
best? 

Bold  face  listings  are  illustrated;  light 
face  listings  are  similar  except  ior  size. 
"H"  indicates  height  of  ceramic  above 
mounting  surlace. 


Cel.  No. 

Material 

H 

135-tO 

Steatite 

1-9  16 

-22 

1 

-24 

5  8 

135-ttJ 

Steatite,  jack 

type 

1 

-20J 

1-9  16 

135-503 

Steatite  cone 

2 

-500 

5  8 

-501 

1 

-502 

1-1  2 

-504 

2 

135-66 

Porcelain,  metal 

base 

2-3  4 

-.  -67 

4-1  2 

135-66 

Porcelain,  metal 

base 

2 

-65 

1-3/8 

135-41 

Steatite 

7/8 

-40 

1-1  /4 

-44 

5  8 

135-41J 

Steatite,  jack 

type 

7/8 

-40J 

1-9/16 

135-50 

Steatite 

12 

51 

13/16 

-52 

1-1  /8 

135-53 

Porcelain* 

1-3/4 

135-54 

Porcelain** 

4 

The  complete  lOHNSON  line  Includes 
antenna  insulators,  strain  insulators, 
feeder  spreaders  and  additional  stand¬ 
off  types.  See  them  in  "Radio's  Master" 
Catalog,  in  JOHNSON  Catalog  971  free 
on  request,  or  at  your  JOHNSON  parts 
distributor. 


•  **  Mounting  Flanges  not  included 

13S-90  Mtg.  flange  for  1  35-53 
“91  Mtg.  flange  for  1 35-54 

139-15-0  Glass  lead-in  bowl. 

6-15/16  O.  D.,  4-3,  8  high 
11.^16  hole.  Also  furnished 
with  mounting  flange,  gaskets, 
and  studs,  singly  or  in  pairs. 

N.P.  Brass  Studs,  1/4-20  thread,  with 
nuts  and  washers.  For  -53  and  -54 
insulators  or  other  uses. 

115-140  8'  115-141  10' 

115  242  15' 


JOHNSON  a  HOMU.  itt  “^euUa 

E  F  JOHNSON  CO.,  WASEKA,  MINNESOTA 


TUBES  AT  WORK  (continued) 

a  day,  .six  day.s  a  week.  The  averatre 
life  of  each  tube,  when  tested,  wa.s 
3i  years.  Eighteen  of  the  24  tubes 
had  been  in  service  for  four  years 
and  four  of  the  18  had  operated  for 
five  years  and  ten  months. 


Simple  Trigger  Generator 

Bv  R.  S.  Richarus 

Df/enae  Section 
National  Research  Council 
Ottawa,  Canada 

In  practically  every  laboratory  it  is 
sometimes  necessary  to  find  a  source 
of  short  trigger  pulses  without  ty¬ 
ing  up  expensive  test  equipment. 
Figure  1  is  the  circuit  diagram  of  a 


I 

1 


simple  and  inexpensive  type  of 
blocking  oscillator  which  solves  this 
problem. 

The  trigger  generator  consists 
essentially  of  an  electron-coupled 
oscillator  in  which  the  grid  drive  is 
sufficient  to  bias  the  tube  well  be¬ 
yond  cutoff  to  initiate  the  blocking 
action.  A  single-layer  coil  is  all 
that  is  required  instead  of  a  special 
iron-cored  transformer. 

The  waveforms  shown  in  Fig.  2 
are  typical.  The  measured  values 
of  duration  and  voltage  were  ob- 


Values  of  C  and  R  ior  Different 
Repetition  Rates 


C  uf 

R  ohms 

F'req  (pps> 

0.1 

10.000.000 

1 

0.01 

10,000.000 

10 

0.003 

10,000,000 

30 

0.(K)3 

1/200,000 

250 

0.001 

1.200,000 

750 

0.001 

100,000 

7,000 

0.0001 

100,0(HI 

70,000 

FIG.  1 — Schematic  diagiam  oi  simple 
blocking-oscillator  trigger  generator 
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It  always  happens  on  Ironing  day 


The  breakfast  dishes  done,  Mrs. 
Gilbert  starts  to  work  her  way  through 
a  mountain  of  things  to  be  ironed  .  .  . 
It  seems  she  has  no  more  than  started 
when — Pfft — something  blows  and  the 
iron  is  dead  as  a  mackerel  .  .  .  Mr. 
Gilbert  has  the  car,  so  Mrs.  Gilbert  and 
her  iron  take  the  bus  to  town  ...  An 
hour  later,  they  are  in  Mr.  George’s 
shop  .  .  . 

It’s  the  same  old  story — in  order  to 
save  a  few  pennies  the  manufacturer 
had  used  an  electrical  insulation  that 
just  wasn't  tough  enough  to  stand  the 
strain!  .  .  .  Mrs.  Gilbert  was  glad  to 
have  her  iron  fixed — but  she  is  cert.iinly 
mad  at  the  manufacturer. 


resists  abrasion  and  wear  —  unaffeaed 
by  oil  or  grease. 

Assembly  time  is  speeded  with  the 
easy-to-handle  tubular  shape  and  unu¬ 
sual  non-fraying  qualities.  Cut  BH  Extra 
Flexible  Fiberglas  Sleeving  as  short  as 
you  want  — spread  it  over  knobs  and 
terminals — it  will  not  fray!  Add  the 
feature  that  it  doesn’t  support  combus¬ 
tion  and  you  know  why  this  versatile 
electrical  insulation  is  finding  new 
applications  every  day. 

BH  Extra  Flexible  is  one  of  a  family 
of  BH  insulations,  each  designed  to 
meet  particular  conditions  in  service. 
Give  us  a  few  facts  about  your  require¬ 
ments — product,  temperatures,  volt¬ 
ages.  We  will  furnish  production 
samples  for  testing. 

Address  Dept.  E-4 

Bentley,  Harris  Manufacturing  Co. 

Conshohocken,  Pa. 


J.wist  it .  .  .  bend  it  .  . .  there  is  no 
splitting  or  cracking  because  no  hard¬ 
ening  varnish  or  lacquer  is  used  in  BH 
Extra  Flexible  Fiberglas  Sleeving.  It  is 
“always  as  flexible  as  string”  from  — 50*’F 
to  1200°F,  with  color  retention  up  to 
300®F.  Tough  and  long  lasting,  it 


'BH  Noo-Fnying  Fiberglas  Sleevings  are  made  by  an  exclusive  Bentley.  Harri«  proceM  (U.  S.  Pat.  So.  2393530).  *‘Fiber^as”  b  Reg.  TM  of  Orens-Coming  Fiberglas  Corp. 
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to  product  performance 


As  specialists  in  TIME  as  a  factor  of 
CONTROL,  we  have  developecf  a  wide  range 
of  timing  devices,  extensively  used  on 
electrically-operated  commercial  and  industrial 
equipment  where  accurate,  dependable  timing  is 
essential  to  insure  efficient  product 
performance  ...  to  add  convenience  of 
operation  ...  to  prevent  work  spoilage  and 
protect  equipment  Itself. 

Although  the  majority  of  tiniing 
problems  can  be  effectively  solved  by 
devices  considered  "standard"  in  our  line, 
we  have  had  a  great  deal  of  experience 
in  the  design  of  special  devices  to  meet 
specific  requirements  .  .  and  will  welcome  the 
opportunity  to  help  solve  your  timing  problem 
Write  us  for  complete  information 


THE  R  W  CRAMER  CO.,  Inc 

rr.i»«n:Liiiii-nwt-i: 


FIG.  2 — Typical  wareiomu  oi  blocking 
oscillator  tor  component  valuei  given 
in  Fig.  1 


tained  with  the  component  values 
triven  in  Fi^.  1. 

A  wide  range  of  repetition  rates 
may  be  obtained  by  making  suitable 
changes  in  the  values  of  the  grid 
capacitor  and  resistor.  A  few  of 
the  possible  combinations  are  given 
in  the  accompanying  table.  The 
value  of  resistance  has  little  effect 
on  pulse  length  whereas  the  capac¬ 
itor  value  controls  both  pulse 
length  and  repetition  rate. 


Geiger-Counter 
Pulse  Simulator 

By  M.  a.  Pomerantz 

Bartol  Re/tenrch  Fomidotion 
The  Franklin  Institute 
Stvarthmore,  Pa. 

In  order  to  test  a  Geiger-Mueller 
counter  coincidence  circuit  under 
conditions  approximating  as  closely 
as  possible  tho.se  encountered  in 
actual  operations,  it  is  desirable  to 
provide  a  controllable  source  of 
artificial  pulses  simulating  those 
produced  by  the  discharge  of  the 
counter  tubes. 

The  circuit  shown  in  Fig.  1  has 
been  useful  in  te.sting  various  types 
of  cosmic-ray  apparatus  in  the  lab¬ 
oratory  and  has  been  especially  val¬ 
uable  in  facilitating  last-minute 
checking  of  balloon-borne  cosmic 
radiosondes'  immediately  prior  to 
release. 

A  neon-tube  relaxation  oscillator 
produces  triggering  pulses  at  a 
repetition  rate  determined  by  the 
associated  RC  time  constant.  The 
ranges  covered  by  the  coarse  and 
I  fine  adjustments  are  selected  ac- 
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For  more  than  25  years,  Kenyon  has  led  the 
field  in  producing  premium  quality  trans¬ 
formers.  These  rugged  units  are  (1)  engi¬ 
neered  to  specific  requirements  (2)  manufac¬ 
tured  for  long,  trouble-free  operation  (3)  meet 
all  Army-Navy  specifications. 


Kenyon  Transformers  for 


•  JAN  APPLICATIONS 

•  RADAR 

•  BROADCAST 

•  ATOMIC  ENERGY  EQUIPMENT 

•  SPECIAL  MACHINERY 

•  AUTOMATIC  CONTROLS 

•  EXPERIMENTAL  LABORATORIES 


»  KENYON  TRANSFORMER  C0.,liK. 

840  Barry  Street  New  York  59,  N.  Y. 
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RF.FERENrE 


Standard 

RADIO  INTERFERENCE 
and  FIELD  INTENSITY 

Measuring  Equipment 

Complete  Frequency  Coverage  -14kc  to  1000 me/ 


FIG.  1 — Circuit  oi  Ui«  ImI  aanaralor  lor 
limulotinq  Goiqor.counlor  puIsM 


-W. 


14kc  to  250kc 

Commercial  Equivalent  of 
AN/URM.6. 

Very  lovr  frequencies. 

Hf! _ 

ISOkc  to  25mc 

Commercial  Equivalent  of  AN/PRM-1. 

\  Self-contained  batteries.  A.C.  supply 
.  optional.  Includes  standard  broadcast 
bond,  radio  range,  WWV,  and  commun¬ 
ications  frequencies. 


1 5mc  to  400mc 

Commercial  Equivalent  of 
TS-587/U. 

Frequency  range  includes 
FM  and  TV  Bands. 


375mc  to  lOOOmc 

AN/uRM-17. 

Frequency  range  includes  Citizens 
Band  and  UHF  color  TV  Band. 

Thoso  instruments  comply  with  test  •quipmet^j^ulijnnenTjFMof 
such  radio  interference  specifications  as  JAN-iSljiMSi4^S7.2, 
16E4(SHIPS),  AN-l-24a,  AN-l-42,  AN-l-27a,‘'AN^4q^d^ihdrs. 


cording  to  the  specific  applications 
fpr  which  the  instrument  is  in¬ 
tended. 

A  multivibrator  circuit  consist¬ 
ing  of  both  halves  of  a  6SN7  is 
normally  stable  but  oscillates 
through  one  cycle  each  time  the 
neon  tube  flashes.  The  resulting 
flat-topped  pulse,  with  a  sharp  rise, 
is  long  compared  with  a  Geiger- 
counter  pulse.  Moreover,  its  form 
is  independent  of  the  nature  of  the 
triggering  pulse. 

After  passing  through  the  pulse- 
width  network,  the  multivibrator 
pulse  provides  a  negative  pulse 
which  can  be  made  to  simulate  any 
Geiger-counter  pulse  by  choosing 
appropriate  circuit  constants.  A 
diode  chops  off  the  positive  back- 
swing  which  is  characteristic  of  the 
pulse-forming  circuit. 

The  output,  consisting  of  nega¬ 
tive  pulses  of  the  desired  width  and 
amplitude  at  any  uniform  repeti¬ 
tion  rate,  is  applied  to  the  several 
elements  of  the  coincidence  circuit 
for  performing  certain  tests. 

Among  the  characteristics  of  the 
circuit  which  require  checking  are : 

(1)  Discrimination — the  selec¬ 
tor  circuit  must  respond  only  to 
N-fold  coincidences  and  must  reject 
(N— 1) — fold  coincidences; 

(2)  Sensitivity — the  circuit  must 
function  over  a  range  of  pulse 
amplitudes  and  widths; 

(3)  Dead  time — the  finite  time 
required  for  the  operation  of  a 
keying  circuit  or  recorder  should 
not  exceed  some  specified  length ; 

(4)  Voltage  range — all  of  the 
above  characteristics  must  be  pre- 
•served  over  a  wide  range  of  ap¬ 
plied  voltage.s. 


(1)  M.  A.  Pomerantz.  rimmIc-Ray 
iliulioHOiide  and  Telt^nieterinR  System, 
IdLGCTKONics,  24,  p  88.  April  1981. 
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For 

Protective 

Packaging 

of 

Valuable 

Equipment 


RUBBERIZED 
CURLED  HAIR 


Every  packer  Iteeonies  a  skilletl  packer  — witli  Texlite,  nihWerized 
curled  hair.  Texlite  is  the  lining  material  for  cases,  cartons  and 
containers  that  «ushions  away  ruinous  G's  —  assures  safe  arrival  of 
valnahle  ami  fragile  equipment,  yet  simplifies  and  speeds  safe  packing. 


TEXLITE  rubberized  curled  hair 

•  is  light  tveight—3  to  5  Ihs.  per  cu.  ft. 

•  is  unaffected  by  changing  moisture  and  temperature  conditions 

•  may  be  used  again  and  again 

•  is  available  in  sheets,  or  die-cut  to  specified  shape 


Also  for  protective  packaging  .  .  . 


Spongex^'  cellular  ruhher 
Spongex  Cell-Tite'^  with  almost 
zero  water  absorption  and 
0.28-0..30  K  factor 
Texfoam'^  latex  foam  ruhlier 


COMPANY 

SHELTON,  CONNECTICUT 


469  OrRBY  PLACE 
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THE  ELECTRON  ART 

(continued  from  p  142) 

tude  to  current  (and  amplitude  to 
voltage)  depends  to  a  high  degree 
upon  the  operational  frequency  of 
the  crystal,  and  that  this  fact  must 
be  taken  into  account  in  every  cor¬ 
relation  of  crystals  in  oscillators. 

It  is  the  purpose  of  this  paper  to 
first  derive,  in  a  simple  way,  equa¬ 
tions  for  these  ratios;  second,  to 
describe  measurements  which  prove 
these  formulas;  third,  to  compare 
these  results  with  more  elaborate 
general  theories  of  a  vibrating 
piezoelectric  plate.  Considerations 
will  be  limited  to  thickness  modes; 
the  results  can  be  u.sed,  however, 
for  other  modes  of  vibration.  The 
calculation  of  the  ratios,  amplitude 
to  voltage  and  amplitude  to  current, 
is  done  by  using  the  crystal  unit 
impedance  derived  from  its  simple 
equivalent  circuit.’  Therefore,  at 
larger  currents  and  voltages,  the 
results  will  be  an  approximation 
only  due  to  the  mentioned  possible 
change  of  crystal  unit  parameters 
with  the  amplitude  of  vibration. 

Calculation  of  the  Ratios 

For  the  purpose  of  obtaining  the 
above  expressions,  we  make  use  of 
the  piezoelectric  equation  connect¬ 
ing  the  electric  displacement  D 
with  the  field  strength  E  and  the 
strain  S’. 

D  =  «S-t-€*£  (1) 

where  e  is  the  piezoelectric  stress 
constant  and  t  the  dielectric  per¬ 
mittivity  at  constant  strain.  Instead 
of  Eq.  1,  we  can  write. 


UNIT  CAIIKICK  ASSEMBLY 


HEATING  ELtMtNT 


HEATING  ELEMENT 
WELDED  HEUE 


three  times 

ACTUAL  SIZE 


RIVET  STUD 


Small  enough  to  put  under  your  fingernail, 
this  rivet  is  mode  by  Progressive  for  The 
Cuno  Engineering  Corporation.  Used  in  on 
automotive  cigarette  lighter,  it  serves  os  o 
post  to  which  the  center  of  the  heating  coil 
is  spot  welded  and  os  o  rivet  for  fastening 
the  burner  cup  to  the  lighter  shell. 

This  double  function  required  precise  up¬ 
setting  of  o  metal  sufficiently  soft  to  be  used 
os  o  rivet,  yet  rugged  enough  to  withstand 
the  welding  operation. .. 

At  Progressive,  we  welcome  special  jobs 
like  these.  It's  our  business  and  we're  good 
at  it.  See  Progressive— if  it's  a  SPECIAL. 


■WRITE  FOR  OUR  CATALOG 


IT  MAY  SAVE  YOU  MONEY 


where  (  i.s  the  amplitude  of  vibra¬ 
tion  of  the  major  .surface.s  of  the 
crystal  blank,  h  its  thickness,  and 
V  the  peak  voltage  across  the  crys¬ 
tal  unit.  If  we  differentiate  Eq.  1 
with  respect  to  time,  assuming  a 
simple  harmonic  motion,  and  inte¬ 
grate  over  the  area  A  of  the  crystal 
(which  is  a.ssumed  to  be  equal  to 
the  area  of  the  electrodes),  we  have 
for  the  peak  current  / 


0^/te^  tdf^fxioai  PROGRESSIVE  "Sfieciali 


MAXIFACTIRIK  COMPAQ 

50  NORWOOD  ST.,  TORRINGTON,  CONN. 


SALES  OFFICES;  SAN  FRANCISCO,  LOS  ANGELES, 
PORTLAND,  DETROIT,  PHILADELPHIA,  CLEVELAND, 
SEATTLE,  BOSTON,  SYRACUSE,  ST.  LOUIS,  CHICAGO. 


where  A',  is  the  reactance  of  the 
static  capacitance  C,  of  the  cryst.i! 
unit. 

Introducing  the  known  value’  for 
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The  Type  801 -A  Universal  Klystron 
Power  Supply  has  been  developed  by 
PRD  to  meet  the  increasing  need  of 
research  and  production  engineers 
for  a  unit  to  operate  the  many  differ¬ 
ent  klystrons  now  in  use  throughout 
the  microwave  spectrum. 

Provision  is  made  for  c-w,  square-wave,  sawtooth,  and  ex¬ 
ternal  modulation  of  conventional  internal  cavity  klystrons, 
external  cavity  oscillators,  and  the  new  millimeter  tubes  now 
coming  into  use  in  microwave  spectroscopy. 

Excellent  voltage  stabilization  guarantees  a  maximum  of 
oscillator  frequency  stability.  Carefully  controlled  modula¬ 
tion  wave-shapes  insure  accuracy  of  standing  wave  measure¬ 
ments  and  spectrum  analysis  when  made  with  oscillators 
powered  by  this  supply. 

The  new  95-page  catalog  describing  the  complete  PRD  line 
of  precision  test  equipment  is  now  available — write  for  your 
copy  today  to  Dept.  E-13. 
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THE  ELECTRON  ART  (contlnMd) 

the  crystal  unit  impedance  Z  — 
V/l  into  Eq.  3,  this  equation  can 
be  solved  either  in  terms  of  V  or 
of  I  and  thus  yields  the  desired 
results. 


The  meanings  of  the  symbols  k 
and  a  are 

k  =  RJX. 

where  /  is  the  operational  frequency 
of  the  crystal  unit,  /,  its  series 
re.sonant  frequency  and 

‘  (‘•c.'fc;)-' 

its  anti  resonant  frequency,  C,  its 
series  capacitance  and  R,  its  series 
resistance. 

Table  I  shows  the  values  of 
{/  I  and  k/\V  at  series  reso¬ 
nance  and  antiresonance,  and  some 
useful  approximations. 

The  values  at  series  resonance  and 
antiresonance  differ  by  the  factor 
K,.  R,  =  1/A-  (if  A*  <  1  which  is 
usually  the  ca.se).  The  ratio  1/A 
is  the  ratio  of  the  reactance  of  the 
static  capacitance  to  the  series  re¬ 
sistance  of  the  crystal.  This  ratio 
can  be  large;  therefore,  the  ampli¬ 
tude  can  be  very  different  at  series 
and  antiresonance  for  the  -same  cur¬ 
rent  or  the  same  voltage.  If  we 
take,  for  instance,  an  average  1-mc 
crystal  with  a  series  resistance  of 
200  ohms  and  a  static  capacitance 
of  7  nfii,  we  have  for  l/A  the  value 
of  113.  This  means,  that  if  this 
crystal  is  operated  in  an  oscillator 
circuit  close  to  its  series  resonant 
frequency,  the  current  through  the 
crystal  and  the  voltage  across  it 
differ  for  the  same  amplitude  of 
vibration  by  the  factor  113. 


Super-Cart/ioid 


...kills  feedback  and  reduces  Wr' 

random  noise  energy  pickup 

more  than  any  other  crystal  microphone! 


...REDUCES  RANDOM 
NOISE  ENERGY  PICKUP  BY 


THE  “MONOPLEX”  is  the  only  Super- 
Cardioid  Crystal  Microphone  made.  It 
employs  the  same  type  of  acoustic  phase- 
shifting  network  used  in  the  highest  cost 
Shore  Broadcast  Microphones.  The 
"Monoplex”  permits  more  volume  with¬ 
out  feedback  greatly  improves  sound 
systems  using  conventional  cardioid 
microphones. 


THE  “MONOPLEX”  is  superior  to  con¬ 
ventional  microphones:  gives  very  satis¬ 
factory  operation  under  the  most  adverse 
conditions  of  background  noise,  where 
conventional  microphones  would  be 
practically  useless.  You  are  invited  to 
test  the  "Monoplex”  against  all  other 
crystal  microphones.  The  results  will 
speak  for  themselves  .  .  . 


Measurementa 


tvry  ”Monop/*«" 
•n^O)rt  famovt 
5Avr« 

mo'ityr*  -  proof 
mvKf  for  profotfioo 


As  stated  previously,  a  vibrating 
crystal  generates  heat.  The  energy 
per  second  N,  transposed  into  heat, 
is  given  by 
•V  =  fc.I  /  1*  =  6, 

where  6,  and  6,  are  constants.  If 
we  assume  that  the  freqency  change 
is  linear  with  temperature,  we  have 


hvmiditY. 


Microphones  and  Acoustic  Devices 

225  West  Huron  Street,  Chicago  10,  III.  *  Coble  Address:  SHUREMICRO 
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CHOICE  OF  THE  ARMY  FOR 


GUARDIAN 

RELAYS 


NEW  CATALOG  on  Hormoticolly 
Soalod  Guardian  Rolays  with 
various  conloinor*  it  yours  for 
Iho  asking,  cotl-froo. 


Once  again  the  arsenal  of  democracy  gears  to  meet  the  demands  of  the 
Armed  Forces  to  preserve  peace  thru  preparedness.  Once  again  Guardian 
is  a  choice  supplier  to  buyers  of  electrical  controls  for  all  branches  of 
the  Army.  Guardian  Relays  are  unsurpassed  in  quality — constantly 
improved  in  construction.  Like  the  Series  335  D.C. 

Relay,  the  additional  approved  Guardian  Relays  ex¬ 
emplified  here  are  recommended  for  use  in  all  types  of 
communications,  gun-firing,  radar,  flying,  bombing, 
physical  therapy.  X-ray  and  all  military  electrical 
equipment.  Available  with  open-type  construction  or 
hermetically  sealed. 

The  Series  335  D.C.  Guardian  Relay  shown  above  is 
available  with  the  A.N.  Connector  Plug,  Octal  Plug  and 
Lug  Header  hermetic  seal  containers.  Packs  loads  of 
power  over  a  wide  operating  range,  withstands  the  a  n  connkto*  riuG 
rigors  of  dust,  moisture,  salt  air,  temperature  changes,  heimetic  seaud 
vibration  and  impact.  COntaine* 


5*ti*t  *10  A.C.-«1S  D.C. 


$•>!•$  310  A.C.-31S  D.C. 


330  A.C. 


S«ii«t  30  A.C. 


Series  S9S  D.C. 


WRITE  OR  WIRE.. .  FREE  CATALOG,  SPECIFIC  RECOMMENDATIONS,  NO  OBLIGATION. 

GUARDIAN^ELECTRIC 

1625D  W.  WALNUT  STREET  CHICAGO  12,  ILLINOIS 

s  ctefiitl  ml  11  ilisrs  sums  seisicsa  ■•■•stsi 
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THE  ELECTRON  ART 


We  divide  this  equation  by  1/| ,  and 
obtain,  toffether  with  Eq.  7a  (Table 
I) 


(~r  T/V) 


b„  b„  bt,  and  b,  being  constants. 

As  we  see  from  Eq.  12,  (A//f 
1/|/1')*  must  be  constant  for  a  de¬ 
termined  c.  In  proof  of  this, 
measurements*  have  been  carried 
out  with  a  777-kc  circular  crystal 
plate  made  from  ammonium  dihy¬ 
drogen  phosphate,  cut  (zxw)  45 
deg,  and  used  in  its  thickness  shear 
mode.  It  has  a  very  high  temper¬ 
ature  coefficient  of  frequency  which 
was  linear  in  the  temperature  range 
employed’,  and  it  is  assumed  that 
any  nonlinear  effects  of  voltage  on 
the  frequency  of  operation— as 
mentioned  previously — are  negligi- 


armed  forces 


for  . 


Table  I — Formulas  for  Amplitude- 
to-Current  and  Amplitude-to-Volt- 
age  Relationships 


This  radar  field  unit  for  high  speed  missle  tracking 
is  equipped  with  a  Workshop  10-foot  parabolic 
antenna  system.  The  principal  problem  in  its  devel¬ 
opment  was  to  provide  a  good  primary  pattern  on 
the  feed,  with  an  accurately  predictable  "crossover." 
Through  the  use  of  a  slotted  cavity  feed,  Workshop 
engineers  were  able  to  achieve  the  "crossover"  and 
gain  desired. 

In  addition  to  radar  antennas,  many  other  highly 
specialized  types  are  being  developed  regularly 
in  the  Workshop  laboratories.  Under  contracts  with 
the  armed  forces  and  private  industry.  Workshop 
engineers  constantly  work  to  solve  the  most  difficult 
antenna  problems. 


'^-X,  [(!-«)«  I  J  [«»+*»]’*  (8) 

+fe]  *  (7)| 

^-X.[l-a]  (««) 


(nejir  /„  where  if  (near  (a,  where  fe* 
<(l-a)*)  <a») 

SERIES  RESONANCE 


(9a)^ 

(holds  if  ifc»<l)  I 


ANTIRFSONANCE 

J-X.A->  (10)|  ‘  (11) 


«  (/-/.)/(/a-/.) 
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The  WORKSHOP  ASSOCIATES,  incorporated 

Specialists  tn  Hi^h  Frequency  Antennas 

1 3  S  Cr«sc«nt  Rood,  N«*dhom  94,  Mottachwttfts 


CONTRCXIED 
LIGHT  TRANSMISSION 


OPTICAL 
GLASS  QUALITY 


I 


18  51*100  YEARS  OF  MAKING  GLASS  BETTER  AND  MrORE  USEFUl*19S1 


SHOCK  TESTED 


Why  Coming 


STRAIN  FREE  SEALS 


THERAAAL  EXPANSION 


Television  Bulbs? 


Few  materials  are  more  ideally  suited  to  electronic 
tube  enclosures  than  glass.  For  television  bulb 
applications,  Corning  has  been  able  to  select  from 
over  50,000  glass  formulae  a  glass  that  meets  every 
requirement — high  dielectric  strength,  high  phys¬ 
ical  shock  resistance,  optimum  light  transmission. 

Lead-free,  this  glass  is  light  in  weight.  Easy  to 
work,  it  is  readily  adaptable  to  production  on 
high  speed  automatic  machinery.  Add  to  this  the 
fact  that  glass  is  a  low  cost,  readily  available  mate¬ 
rial  and  you  can  see  why  many  tube  manufac¬ 
turers  prefer  Coming  all-glass  television  bulbs. 


MINIMUM  WEIGHT 
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FIG.  1 — Ratio  oi  amplitude  to  current  ior 
ammonium  diRydrogen  phosphate  crys¬ 
tal  cut  (zxw)  45  deg,  thickness  shear 
mode 


^  ILLINOIS  CONDENSER  COMPANY 
i  m  T  7  proudly  presents  a  new  line  of  capacitors 
that  are  desisned  to  meet  the  most  rigid 
JAN  specifications  for  marine,  air  and 
other  severe  service  applications  —  as 
well  as  exacting  civilian  requirements. 

Perfect  Htrmttie  Seal 
With  New  Terminal  Cap  Structure 

Tlir  new  hcimcticslly  leslcd  esp  structure,  with  moldcd-in  termmels,  rep¬ 
resents  u  milestone  in  cepecitor  development.  With  the  new  construction, 
electrolytic  Icekese,  weler  deterioretion  end  crecking,  ere  elimineted. 
Immune  to  sudden  tempereture  end  berometric  chenges,  end  built  to 
withstend  wider  tempereture  renges,  these  cepecitors  ere  superior  in  held 
end  emergency  equipment,  high  eltitude  or  shipboerd  geer. 

Increased  Mast  Production  Economy 

~  Bcceuse  ol  greetly  eipended  production  lecilitics, 

cepecitors  with  the  new  cep  structure  ere  now 
If  )|  eveileble  to  civihen  consumers  lor  TV  end  other 

|H|S  ,  't  ■  I  electronic  epplicetions.  ILLINOIS  CONDENSER 
->  .  COMPANV  is  constently  eipendmg  in  sue  end 

^  lecilities  to  meet  the  increesed  demend  lor  those 
I',.  ;  ^  I  who  demend  the  best  with  mess  production 

'  '  li  economy  ~ 


ble  in  comparison  with  the  larjre 
heating  effect. 

The  crystal  was  placed  in  a 
thermally  insulated  holder  and 
operated  in  different  Miller  and 
Pierce  circuits,  and  therefore  had 
various  operating  frequencies. 
These  operating  frequencies  were 
measured  in  terms  of  their  dis¬ 
tances  from  the  series  resonant 
frequency.  For  each  operating  fre¬ 
quency,  the  frequency  change  A/ 
due  to  a  change  of  the  crystal  cur¬ 
rent  was  measured,  and  the  ratio 
5///  1/|’  calculated.  This  ratio 
was  found  to  be  indeed  fairly  con¬ 
stant  for  one  operating  frequency. 
Table  II  shows  an  example  of  actual 
measurements  at  a  distance  from 
the  series  resonant  frequency  /,  of 
/  —  /.  =  82  cps. 

The  results  for  different  operat¬ 
ing  frequencies  are  shown  in  Fig.  1 
which  can  be  represented  by  the 
equation 


c*"* 


d  durms  poU.. 

,Urt.e".c  „pucito.» 

,  ,und*«»  y  ^  ol  cup*''"! 

umU  >" 


which  is  in  agreement  with  Eq.  7a 
and  12. 

Figure  2  shows  i/\V\  and  {/|/| 
for  the  AT  and  BT  cuts  of  quartz, 
as  calculated  by  means  of  the 
formulas  in  Table  I.  Fortunately, 
the  piezoelectric  constants  are,  in 
both  cases,  almost  the  .same,  namely 
0.095  columb  per  sq.  meter.*  To¬ 
gether  with  the  dielectric  permit¬ 
tivity  c*  =  4.5  l/36ir  X  10  *  farad 
per  meter,  we  obtain  for  t*/2.  the 
value  of  2.1  x  10  "  meter  per  volt. 
It  is  possible  to  use  only  one 
curve  for  i/\V\  and  i/\I\  by  multi¬ 
plying  the  latter  ratio  by  \/X,  and 
by  plotting  the  abscissa  in  opposite 


Writ*  ILLINOIS  CONDENSES  COMMNF  for 
f*rtfc«r  ioformsiloa  oa  thato  oatitjadiaj  •Itc- 
trolytic  capacitor!  at  wall  at  tabaiar,  batktab, 
lavarfad  tcr«w  aieaatias  aad  etber  typtt. 
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1*1*.  NORTH  THROOP  STREiT  •  CHICAGO  22,  ILL. 

A  Beffer  WAY... 

LABORATORY  OR  PRODUCTION  LIME! 


EPUT*^ 

•  ELECTRONIC  TACHOMETRY 
•  FREQUENCY  MEASUREMENTS 
•  HIGH  SPEED  COUNTING 


THE  BERKELEY  EVENTS-PER-UNIT  TIME* 

Meter  will  automatically  cttunt  and  dis¬ 
play  the  number  of  events  that  occur  dur¬ 
ing  a  precise  one  second  intersal  at  rates 
up  to  1(M),(HH)  per  second.  Accuracy  is  ^ 
one  event.  These  events  may  be  any  me¬ 
chanical,  electrical,  or  optical  cKcurrences 
regularly  or  randomly  spaced  that  can  be 
converted  into  changing  voltages.  Thus 
the  FPl  'T  becomes  an  extremely  Bexible 
UMil  which  may  be  used  as  a  precision 
electronic  tachometer,  a  secondary  fre¬ 
quency  standard,  a  device  for  rapid  de¬ 
termination  of  unknown  frequencies  or 
simply  a  multi-purpose  general  labora¬ 
tory  instrument. 

AUTOMATIC:  This  unit  will  count  for  a 
precise  one  second  interval,  display  the 


results  in  direct  reading  form  fur  a  pe¬ 
riod  variable  from  one  to  five  seccmds, 
and  then  automatically  recycle.  On  "Man¬ 
ual"  operation  the  instrument  will  count 
for  one  second  and  display  the  result  in¬ 
definitely  until  the  "reset-count"  button 
is  again  depressed. 

MODIFICATIONS:  Standard  modifications 
available:  a  selectable  0.1,  1,  and  10  sec¬ 
ond  time  base;  addition  of  mechanical 
register  for  extended  range;  addition  of 
panel  switch  to  permit  use  as  straight 
counter;  scanning  feature  to  provide  a 
time  base  in  any  multiple  of  10  seconds. 
Special  modification  including  accessories 
such  as  tachometer  pickups  and  phottHell 
arrangements  can  be  supplied  to  meet 
specific  requirements. 


•  TIME  INTERVAL  MEASUREMENTS 

•  PRECISE  LOW-FREQUENCY 
MEASUREMENTS 

•  HIGH  SPEED  COUNTING 


THE  BERKELEY  TIME  INTERVAL  METER*, 

Moilel  SIO,  provides  a  direit  reading  of 
elapsed  time  between  any  two  events  in 
the  range  of  O.tMHMIIll  to  l.tHMMl  seconds. 
Ai curacy  of  measurement  is  ^  10  u/secs. 
Any  CKcurrences  that  can  be  translated 
into  changing  voltages  may  be  timed. 
Timing  may  be  started  and  stopped  by 
indefsendent  voltages.  The  polarity  tvf 
these  control  voltages  may  be  selected  by 
means  of  toggle  switches  so  that  the  unit 
may  be  started  and  stopped  by  either  pos¬ 
itive  or  negative  pulses.  A  sensitivity  con¬ 
trol  permits  selec  tion  of  the  amplitude  of 
the  start  or  stop  voltages  at  optimum 
level  fur  elimination  of  interference. 


OPERATION:  Be  use  of  photcKell  attach¬ 
ments  the  interval  between  two  separate 
light  flashes  may  he  timed.  Similarly  by 
use  of  an  added  photcH  hannel  and  a  single 
photcKell  duration  of  a  light  period  or  a 
dark  period  may  he  determined. 

MODIFICATIONS:  Standard  modifications 
available:  addition  of  a  photcKell  chan¬ 
nel;  the  addition  of  a  mechanical  register 
to  extend  range  to  1(1  seconds:  thresh- 
hold  control  to  permit  selection  of  pre¬ 
cise  amplitude  of  input  pulse  so  unit  may¬ 
be  made  to  operate  at  any  desired  posi¬ 
tion  on  sine  wave;  panel  switch  to  (lermit 
use  as  straight  counter. 


DIRECT  READING.  The  only  truly  direct 
reading  equipment  of  its  kind,  presenting 
results  in  decimal  form  on  an  illuminated 
panel.  No  interpolation,  no  lights  to  add. 
A  convenience  in  the  laboratory;  a  neces¬ 
sity  in  prcKluction. 


COMPACT:  The  Models  SS-f  and  SKI  are 
sundard  19”  single  rack  units  mounted 
in  Berkeley  cabinets  20%"  wide  x  loVi" 
high  X  IS"  deep.  Weight  [ver  unit,  approx¬ 
imately  tit)  pounds. 


For  complete  informotion,  write  for  Doto  Sheets  510-E  and  S54.E 


2200  WRIGHT  AVE.  •  RICHMOND,  CALIF. 


A  NATIONAL  ORGANIZATION 

B.rk.l.y  Scientific  R«pr.ft.ntotiv.t:  DALLAS,  TiX.  —  John  A,  CfMn  Co.  *  VANCOUVER.  B.  C.  —  Hugh  M. 
Birch*Jon.$  Co.  •  CLEVELAND  -  J.  R  Dann.mitl.r  •  MONTREAL.  QUEBEC  -  Eloctrodosign  •  CHICAGO- 
KANSAS  CITY  -  Evorott  Astociotos  •  NEW  YORK  CITY  lEiport)  ..  Frothom  Co.  •  NEWARK  - 
WASHINGTON,  D.  C.  •  PHILADELPHIA  -  Gowlor-Knoop  Co.  •  MINNEAPOLIS,  MINN.  ~  Groybor  Eloctric 
PORTLAND,  OREGON  -  Hawthorn*  Eloctronio  •  DENVER  -  SALT  LAKE  CITY  -  Mino  B  -Smoltor  Supply 
ATLANTA  -  Murphy  &  Coto  •  ROCHESTER,  N.  Y.  >  E.  A.  Osimon  •  LOS  ANGELES  -  V.  T.  Rupp  Co. 
DETROIT  -  $.  Storling  Co. 
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THE  ELECTRON  ART  (continued) 


FIG.  2 — Amp'.itude-to-TOltage  and  ampli- 
tude-to-currenl  ratios  as  iuncUons  oi  a 
lor  AT  end  BT  cut  quarts  crystals 


,  directions  for  the  voltaKe  and  the 
1  current  readings.  The  full  curve  is 
I  calculated  hj’  means  of  the  approxi¬ 
mate  Eq.  7a  or  8a  and  the  dashed 
curves  by  means  of  the  complete 
Eq.  7  or  8.  The  different  marks  at 
the  right  side  of  the  graph  give  the 
values  of  f/iV|  at  series  resonance 
and  of  £/]/|  at  antiresonance  for 
different  values  of  -Y.,  /i..  The 
higher  this  ratio,  the  more  closely 
does  the  approximate  curve  come  to 
exact  values  of  t/iVl  and  £/7|.  For 
practical  use  of  this  curve,  we  have 
to  remember  that  the  value  of  unit 
for  a  corresponds  to  the  antireso- 
,  nant  frequency  of  the  cry.stal  alone. 
If  the  crystal  is  looking  into  the 
load  capacitance  presented  by  a 
Miller  or  Pierce  oscillator  circuit, 
for  instance,  the  antiresonant  fre- 
I  quency  of  the  combination  becomes 
I  lower;  thus  a  will  no  longer  reach 
unity,  and  its  range  becomes 
I  smaller. 

Comparison  with  Theories 

!  The  derivations  of  the.se  formu- 
I  las  are  made  under  the  assumption 
that  the  amplitude  of  vibration  is 
i  uniform  across  the  whole  crystal 
plate.  This  is  only  an  approxima¬ 
tion  because  there  is  evidence  that 
in  the  amplitude  distribution  pat¬ 
tern  obtained  by  several  investiga¬ 
tors'  with  ((uartz  plates  vibrating  in 
i  thickness  shear  modes,  the  ampli- 
I  tilde  falls  off  towards  zero  at  least 
in  certain  directions.  Furthermore, 

;  Hok'  theoretically  derived  an  ex¬ 
pression  for  the  amplitude  distribu- 
I  tion  of  a  rectangular  (yzic)  cut 
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Applications  for  General  Electric  plastics  laminates  that  can  be  of  importance  to  your  business. 


How  TV  benefits  from  the  EXTRA 
QUALITY  of  G-E  PLASTICS  LAMINATES 

Television  antennas  perform  more  efficiently  when 
insulators  arc  fabricated  from  General  Electric  plas¬ 
tics  laminated  sheets.  G-E  fine-weave,  fabric-base 
material  has  excellent  punching  and  machining  prop¬ 
erties.  Its  low  moisture  absorption  makes  it  particu¬ 
larly  valuable  for  antenna  insulation. 

General  Electric  is  one  of  the  world’s  largest  pro¬ 
ducers  and  users  of  electrical  equipment.  G.E.’s 
years  of  research  and  experience  in  this  field  are  your 
assurance  of  extra  quality  at  no  extra  cost. 


Bearing  Down . . .  rudder  bearings  and  thrust  plates 
made  of  G-E  plastics  laminates  offer  superior  resist¬ 
ance  to  impact  loads  in  marine  applications.  They 
have  also  replaced  other  materials  in  heavy-duty 
steel  rolling  mills,  giving  greater  bearing  life,  reduced 
friction,  power  savings. 


COMPLETE  LINE  OF  UMINATES 

General  Electric  produces  a  com¬ 
plete  line  of  plastics  laminates-in- 
cluding  sheets,  tubes  and  rods— with 
cloth,  paper,  or  special  bases,  or 
binders  for  a  variety  of  applications. 


G*E  Plasties 
Speed 

Defense  Production 


NEW  I  Send  ten  cents  for  new  G-E 
Laminates  Comparator-a  quick,  easy 
reference  to  different  grades,  character¬ 
istics,  and  uses  of  laminated  materials. 
Write  Chemical  Department,  General 
Electric  Co..  Pittsfield.  Massachusetts. 


DEPENDABILITY  THROUGH  EXPERIENCE 

SHmU  . . .  Tubas  . . .  Rods  .  .  .  Moldad-Laminatas  .  .  .  Insulating  Materials 


You  can  put  your  confidence  in 
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THE  ELECTRON  ART  (continued) 

quartz  crystal  vibrating  in  thick¬ 
ness  shear  mode.  He  found  a  sinu¬ 
soidal  distribution  of  the  displace¬ 
ment  along  the  X  axis,  and  a  dis¬ 
tribution  along  the  Z'  axis  which 
may  be  uniform  or  may  be  any  part 
of  a  symmetrical  sinusoidal  distri¬ 
bution. 

Van  Dyke "  and  Gordon*  worked 
out,  both  experimentally  and  theo¬ 
retically,  the  formulas  for  the  mo¬ 
tional  capacitance  of  partially 
plated  AT  and  BT  cut  crystals  of 
certain  geometrical  shapes.  Their 
results  confirm  and  complete  Hok’s 
derivation  concerning  the  ampli¬ 
tude  distribution.  From  the  fore¬ 
going  it  is  apparent  that,  at  least 
for  rectangular  (yzw)  cut  crystals, 
the  distribution  of  amplitude  can 
assume  either  of  the  two  extreme 
values  of  complete  uniformity  or 
that  of  a  sine  curve  or  can  assume 
any  value  between  these  extremes. 

The  ratios  of  amplitude  to  voltage 
and  amplitude  to  current  for  the 
sinusoidal  form  can  be  derived  from 
Van  Dyke’s  and  Gordon’s  papers. 
The  ratio  of  amplitude  to  voltage  is 
found  to  be: 


TTr[»’+*’] 


and  the  ratio  of  amplitude  to  cur¬ 
rent  to  be: 

_  {  _  r,  t*  y 

|/|  4  2* 

((1  -  ay  +  (14) 

As  it  can  be  seen,  we  obtain  the 
equations  tabulated  in  the  first  line 
of  Table  1,  except  divided  by  7:’/4, 
This  factor  apparently  accounts  for 
the  sinu.soidal  distribution  of  amp¬ 
litude.  Therefore,  we  have  a  com¬ 
plete  agreement  between  the  several 
results.  The  assumption  of  differ¬ 
ent  amplitude  distributions  does  not 
change  the  character  of  the  t/lV] 
and  £/|/|  curve,  but  only  changes 
the  values  of  the  ordinate  by  a 
constant  factor. 


It  can  be  stated  (see  Table  1) 
that  two  crystals  of  the  same  cut 
have  the  same  amplitude  of  vibra¬ 
tion  only  if  the  voltages  across  the 
crystals  and  the  ratios  (/  —  /.) 
(/i  —  /.)  (Eq.  6)  are  the  same.  The 
latter  expre.ssion  shows  that  it  is 
not  sufficient  to  have  the  same  fre¬ 
quencies,  rather  it  is  necessary  that 
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In  the  electronic  mechonism  of  a  PROSPERITY 
automatic  woshing  control,  used  by  commerciol 
laundries,  you  will  find  four  Word  ontennos.  These 
antennas  ore  used  to  mointoin  four  seporote 
water  levels  required  during  the  complete  wash¬ 
ing  and  rinsing  cycles.  Word  ontennos  were  o 
logicol  solution  to  the  problem  of  reodily  ad¬ 
justable  electrodes  required  to  fit  a  voriety  of 
woshing  wheels. 

This,  like  many  other  unique  applications,  is  on 
ontenno  designed  by  Word.  Whotever  your  prob¬ 
lem,  Word  engineering  moy  provide  the  solution. 
Whether  one  or  thousonds  of  ontennos  ore  re¬ 
quired,  Word  engineering  is  ovoiloble  to  you. 
Being  the  oldest  ond  largest  exclusive  monufoc- 
turer  of  ontennos.  Word  has  complete  facilities 
to  engineer  the  answer.  Write  todoy. 


THE  UIRRD  PRODUCTS  CORP. 

Division  of  Tht  Gobriot  Co. 

1S33  EqsI  4Sth  Stroot  •  Clovolond  3,  O. 
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the  freciuencie.s  obey  the  equation: 

^=•^*’0  +  “  c:) 

If  the  currents  through  the  crystals 
are  used  as  a  measure  for  the  ampli¬ 
tude,  the  additional  requirement 
exists  that  the  static  capacitances 
be  equal.  These  rules  do  not  hold 
in  the  neighborhood  of  series  reso¬ 
nance  (a  small)  for  voltage  meas¬ 
urements  and  in  the  neighborhood 
of  antiresonance  (where  (1  —  a)  is 
small)  for  current  measurements. 
In  these  two  ca.ses,  the  relations 
become  more  complicated  because 
the  series  resistances  are  entering 
the  picture.  For  this  reason,  and 


Table  II — Measurements  82  CPS 
from  Series  Resoncmce 


<  ’.iirrciil 

(atllJMTc) 

Frc- 

qiicncs 

Shift' 

(cps) 

A/  .  1 

/'  'V 
(atiqiere~*) 

(imii 

-It 

t,  «t 

0  00.5 

-:50 

t.28 

O.iMU 

— 5r> 

t.4;5 

O.(H).". 

-».■> 

•t.'n 

0  (too 

-no 

t.26 

0  OOT 

-16;5 

t.2K 

0.02 

-i.wt 

4.  10 

4  . 36  (average) 

because  the  slopes  dU/  T’  ),'da  and 
/  )/da  are  small  (see  Fig.  2), 
it  is  recommendable  to  use  current 
measurements  close  to  series  reso¬ 
nance  and  voltage  measurements 
close  to  antiresonance.  Especially, 
voltage  measurements  close  to  or 
at  antiresonance  are  preferable 
since,  according  to  Eq.  11a  con¬ 
stants  of  the  crystalline  material 
only,  and  not  parameters  of  the 
crystal  unit,  determine  the  rela¬ 
tionship  between  voltage  and  ampli¬ 
tude  of  vibration  in  this  case,  pro¬ 
vided  fc*  is  small  in  comparison  with 
unity  which  is  usually  the  case. 
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PERMAKAY  FILTER  FOR  GUARANTEED 


PERMANENT  SELECTIVITY!  Thousands 


in  the  field,  operating  year  in  and 


The  Permakay  l.F.  VCave  Filter  for  PERMA¬ 
NENT  SELECTIVITY — guaranteed  for  the 
life  of  the  set!  This  coil  and  capacitor  filter 
netts'ork  is  noise-balanced  for  optimum  signal- 
to-noise  ratio,  achieved  by  counterphasing. 
These  super-precision  elements  are  cast  in 
solid  waterproof  plastic  which  will  not  melt, 
crack,  loosen,  or  deteriorate.  PERMAKAY 
thus  assures  permanent  precision  selectivity, 
reduces  maintenance,  and  increases  all-around 
serviceability  of  your  Motorola  equipment. 

. . .  AND  HERE  AGAIN  THE  MOTOROLA 
GL ARAfsTEE  provides  perfect  radio  service 
today  and  protects  against  obsolescence  to¬ 
morrow.  When  radio  channels  are  split  you 
need  not  buy  a  new  receiver  —  simply  ex¬ 
change  the  standard-channel  Permakay  filter 
for  a  new  split-channel  filter  and  your  receiver 
is  up  to  date  and  ready  for  years  of  service. 


motorola 

FIRSTS 


SENSICON  CIRCUIT 


ttotemic  osciIlQtor 


•so  q  covifiot 
difForontiol  squolch 
copacitonco  dtscHmtnotar 
mitontonoous  doviotion  control 
brtdgo  boloncod  crystal  ovon 


so  INSIST  ON  SENSICON  and  protect  your  invostmont! 


Communications  ond  Eloctronics  Division 
4545  AUGUSTA  BLVD.  •  CHICAGO  51 
In  Conodo 

Rognri  Moiottic  Eloctronici  Ltd.,  Toronto,  Ont. 


Pormokoy  is  horo  to  stay 
as  tho  keystone  of  the 
Sensicon  Circuit 
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MOREPIRFORMAMa 


LESS  MONEY: 


OSCILLOSYNCH 
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•  SUPl  cathode-ray  tube  operates  at  accelerating  potential  of  2600 
volts  •  Sweep  starting  time  is  approximately  0.1  microsecond 

•  Sweep  may  be  triggered  or  synchronized  by  positive  or  negative 
sine-wave  or  pulse  signals  of  0.5  volts  (external)  or  0.7S  inches 
deflection  (from  vertical  amplifier)  •  Three-step  attenuator  — 
100:1,  10:1,  and  1:1,  plus  continuous  adjustability  over  entire  range 

•  Peak-to-peak  vertical  calibration  voltages  of  0-2-20-200  at  accu¬ 
racy  of  ±  10%  •  Cathode  connection,  brought  out  to  front  panel, 
allows  external  blanking  and  marker  connection  •  All  deflection 
plates  are  available  for  direct  connection  •  Steel  cabinet  finished 
in  black  wrinkle  •  Steel  panel  finished  in  black  leatherette 

•  Copper-plated  steel  chassis  with  lacquer  finish  •  Controls 
grouped  by  function  for  operating  convenience  •  Free-view  screen 
has  graduated  X-  and  Y-axis  scales  •  Size:  10”  wide,  14Vi’’  high, 
16^”  deep  •  Instrument  draws  180  volt-amperes  at  115  volts 
60  cycles. 

NET  PRICE,  F.O.B.  Winchester,  Mass . $485.00 


FBEE  ■UllFTIN  gives  further  data  on  this  new,  low-cost,  versatile 
oscillosynchroscope.  Ask  for  ^ta  sheet  ON-S4E. 


FIG.  1 — Basic  idea  oi  adiustoble  Icmp- 
eratuie  coeiiicient  capacitor 


The  principles  upon  which  a  ca¬ 
pacitor  of  this  type  may  operate 
are  illustrated  by  Fig.  1.  Two 
parallel  capacitors  are  coupled  elec¬ 
trically  and  mechanically  so  that  a 
change  of  the  amount  of  dielectric 
in  one  capacitor  is  accompanied  by 
a  compensating  (opposite)  change 
in  the  second  capacitor.  The  dielec¬ 
tric  constants  K,  and  K,  and  plate 
geometries  are  chosen  to  keep  the 
total  shunt  capacitance  constant. 
Assuming  that  the  mechanical  dis¬ 
placements  d  and  the  corresponding 
changes  in  effective  electrode  areas 
are  the  same  for  both  capacitors, 
the  total  shunt  capacitance  will 


Browning 


♦  ^4^  for  on/y 

'  sm.oo 


iI’t  ■“  —.j  •  •• 


plus  these  ELECTRICAL 
and  MECHANICAL  features 


•  HoriionttI  ampliflar  d.c.  to 
500  KC,  sensitivity  2  volts  per 
inch. 

•  Sclf-calibriting  on  both  X  and 
Y  aiis. 

•  Readily  portable  .  .  .  weighs 
but  so  pounds. 
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(«)  W.  6.  Cady,  l.o.,  i>  459. 

(7)  Gunnar  Hok,  ThlckneKS-Sliear  Vi¬ 
brations  of  Thin  Anlstroplc  Plates.  Jour. 
Acoust.  Soc.  Am.  ZO,  p  406,  July  1946. 

(8)  BIlRhth,  Ninth,  and  Tenth  Report  of 
Weuleyan  University,  Middletown,  Con- 
m.-ctlcut.  Contract  No.  W28-003-sc-1556. 


Adjustable  Temperature 
I  Coefficient  Capacitor 

^  In  some  special  radio-frequency 
I  circuits  where  a  high  degree  of 
i  thermal  stabilization  is  crucial,  a 
;  capacitor  with  an  adjustable  tem¬ 
perature  coefficient  of  capacitance 
may  serve  a  vital  purpose. 

Commercially  available  fixed  ca¬ 
pacitors  may  be  u.sed  in  conjunction 
with  high-quality  inductors  to  pro¬ 
duce  tuned  L-C  circuits  with  some 
degree  of  thermal  stability  if 
proper  care  is  taken  in  selecting 
compen.sating  capacitors.  In  those 
cases  where  further  refinement  in 
frequency  stabilization  is  necessary, 
it  may  well  be  advi.sable  and  practi¬ 
cal  to  use  a  capacitor  with  a  con¬ 
stant  total  capacitance  and  an  ad¬ 
justment  shaft  which  will  allow  a 
wide  variety  of  temperature  coeffi¬ 
cients  to  be  selected  at  will.  Such  a 
capacitor  should  allow  temperature 
'  coefficients  (T-C  values)  over  a 
rather  large  range  and  provide  both 
positive  and  negative  T-C  values. 


it's  masic! 


and  that  magical  word  in 
today's  lower-cost 
higher-quality 
tv-radio  specs 
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Sheer  magic!  This  Croloy  Radio  Rod  with 
suitable  winding,  replaces  usual  loop  in  to¬ 
day’s  advanced  radios. 

"Q”  is  of  the  order  of  250  and  up,  as  against 
80  for  average  small  loop  mounted  inside 
receiver.  The  Croloy  Radio  Rod  fits  any¬ 
where  —  only  8"  long  by  y^"  diameter,  or 
smaller.  Pivoted  and  rotated  for  additional 
selectivity,  or  mounted  vertically  for  omni¬ 
directional  reception.  On  the  production 
line,  the  magnetic  antenna  can  be  mounted 
on  chassis  for  complete  assembly  and  test, 
before  placement  in  cabinet. 

Molded  in  widest  ranges  of  shapes  and  sizes, 
Croloy  provides  other  magical  touches. 
Croloy  deflection  yokes  expand  TV-tube 
deflection  angles  without  corresponding 
voltage  increases.  Croloy  cores  slash  TV 
transformer  bulk  and  cost.  Croloy  slug 
tuners  and  1.  F.  coils  reduce  cost  and  raise 
gain.  Croloy  components  cut  TV  cabinet 
sizes  and  prices.  Try  Croloy:  it’s  magic! 


TRANSFORMER  CANS 

STOCKED  IN  STANDARD  SIZES 

We  can  save  you  die  costs  on  all  stock  size  transformer  cans, 
and  will  make  IMMEDIATE  DELIVERY.  A  full  range  of  sizes  are 
available  with  or  without  covers.  List  of  stock  sizes  and  prints 
furnished  on  request. 

SPECIAL  SHAPES  AND  SIZES 

We  are  also  equipped  to  fabricate  special  sizes  and  shapes  (round, 
square  and  rectangular)  to  your  own  specifications.  Tell  us  your  trans¬ 
former  can  requirements  and  we  will  be  glad  to  submit  estimates. 


Gta4C 


Craft  Transformer  Cans  are 
drawn  in  ana  pieea. 


MANUFACTURING  CO. 

3949  W.  Schubert  Ave.,  Chicago  47 


StainleM,  Steel  SpeocaliAlA, 
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remain  con.'^taiit  when 

A',  ^  A, 

.S’l  .S’2 

where  S,  and  S.,  are  the  plate  .sepa- 
ration.-!  corre.sponding  to  K,  and 
K,. 

Since  a  capacitor  may  be  made 
in  which  two  different  dielectrics 
contribute  to  the  total  shunt  ca¬ 
pacitance,  two  materials  with  dif¬ 
ferent  temperature  coefficients  of 
dielectric  constant  may  be  selected. 
If  the  materials  have  coefficients  of 
opposite  sign,  a  capacitor  of  this 
type  may  be  designed  to  have 
an  adjustable  T-C  value  over  a 
wide  range — possibly  even  passing 
through  a  condition  of  zero  T-C. 

The  reliability  of  the  ceramic 
trimmer  type  of  adjustable-T-C  ca¬ 
pacitor  leaves  much  to  be  desireil. 
This  type  of  capacitor  ordinarily 
employs  fired-on  silver  electrodes 
and  a  ceramic-to-silver  rubbing  con¬ 
tact  acts  to  bring  more  or  less  of 
the  active  dielectric  into  the  cir¬ 
cuit.  Mechanical  abrasion  effects 
often  act  to  deposit  small  amounts 
of  the  silver  electrodes  on  ceramic 
surfaces  which  should  be  ground 
flat  and  kept  clean.  Thus,  erratic 
capacitance  variations  are  often 
ob.served  when  such  capacitors  are 
used  in  circuits  where  a  large  num¬ 
ber  of  capacitance  adjustments  are 
necessary.  For  many  trimmer-ca¬ 
pacitor  applications  relatively  few 
adjustments  are  needed  and  vari¬ 
able  ceramic  capacitors  given  satis¬ 
factory  service. 

The  temperature  coefficients  of 
many  variable  ceramic  capacitors 
are  difficult  to  control  adequately. 
The.se  T-C  inconsistencies  often 
arise  as  a  result  of  the  relatively 
high-K  materials  used  as  a  dielec¬ 
tric.  In  many  cases,  inconsistencies 
are  found  in  T-C  and  Q  values  of 
these  capacitors  as  a  result  of  mois¬ 
ture  being  trapped  between  rotor 
and  stator  elements  even  for  capaci¬ 
tors  employing  only  moderately 
high-K  dielectric  materials.  It  thus 
appears  that  for  the  maximum  de¬ 
gree  of  consistency  the  variable- 
ceramic  capacitor  type  of  construc¬ 
tion  should  be  avoided  in  favor  of 
an  air-capacitor  arrangement. 

It  will  be  shown  how  a  (fixed 
capacitance)  variable-T-C  capaci¬ 
tor  can  be  designed  without  involv¬ 
ing  the  difficulties  inherent  in  any 
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SPECIFICATIONS 

lENS— Special  75  mm.  f/2.8  IMAGE  SIZE — On«-half  reduction  of 

Wollen$ak  Oicillo^inastigmat.  scope  imoge. 


-SET  UP  THE  CAMERA 
-SNAP  THE  SHUTTER 
-SEE  THE  PRINT 

ALL  IN3MINUTES-orevenless 

with  the  Fairchild-Polaroid®  Oscilloscope  Camera 


The  easiest  way  is  the  fastest  way  when  you’re  photo¬ 
graphing  oscilloscope  images  with  the  Fairchild- 
Polaroid®  Oscilloscope  Camera. 

No  more  darkroom  processing!  With  this  new  camera 
it  takes  only  two  minutes  (less  if  you’re  fast)  to  set  up 
and  snap  the  picture,  one  minute  to  finish  a  print.  Each 
3V4  X  4V4  print  records  traces  exactly  one-half  life  size 
to  make  comparisons  easy. 

Write  for  complete  data  and  prices  on  F-284  Oscilloscope 
Camera  Kit  including  camera,  carrying  case,  and  him. 
Fairchild  Camera  and  Instrument  Corporation.  88-06  Van 
Wyclc  Boulevard,  Jamaica  I,  N.  Y.  Dept.  120-14A1. 


Set  up  the  camera.  The  Fairchild-Polaroid 
camera  consists  of  three  units:  adapter  ring, 
hood,  and  camera  body.  To  set  it  up.  you  place 
the  handy  adapter  ring  over  the  oscilloscope 
bezel,  slip  the  hood  into  the  ring,  then  snap  the 
camera  into  the  bayonet  lock  on  the  hood.  That 
supporting  rod  is  a  safety  feature  that  protects 
both  camera  and  oscilloscope. 


SHUTTER-Wolkniak  Alphox; 
sp«eds  1/25  Mc.  to  1/100  wc.« 
"timo/*  and  "bulb.*' 


FOCUS— Fixed  (approx.  8  in.) 


PICTURE  size-3'4  x  4';  in. 
(2  or  more  images  per  print; 
16  exposures  per  roll  of  film.) 


Tiyptcal  of  the  work 
being  done  toith  thi^ 
camera  is  this  x 
4*4  print  of  SS^mtlli* 
.•ccond  single^sweep 
transient— one  of  a 
series  of  accelerome¬ 
ter-output  recordtnq.H 
that  made  possible  the 
completion  of  nine 
recorded  “drop-tests” 
in  40  minutes. 


WRITING  SPEED-to  1  in/^sec  at 
only  3000V  acceleroting  potential; 
higher  speeds  at  higher  voltages. 


DIMENSIONS-Comero,  x  3% 
X  6*4  in.;  hood,  11  in.  length,  7'/^ 
in.  dia.;  adopter,  2  in.  width, 

6H  in.  max.  dia. 


WEIGHT-Complete,  7%  lb. 


Pull  the  tab  to  finish  exposed  print. 

After  a  snap  of  the  shutter,  the  exposure  is  made 
and  you're  ready  to  finish  the  print.  If  you  want 
.wo  exposures,  it's  easy  to  move  the  eamera  body 
down  and  make  a  second  exposure.  To  finish  the 
print,  you  merely  pull  tab  at  back  of  camera. 


OSCILLOSCOPE  RECORDING  CRMERRS 

It 
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Remove  the  finished  print,  a  minute  after 
you've  pulled  the  tab.  the  finished  print  is  ready 
for  evaluation.  Just  open  the  camera  back  and 
there  it  is.  An  easy  job.  but  you  have  a  photo- 
eraphically  accurate  record  of  the  trace  in  less 
time  than  you  could  sketch  it  from  memory. 


7(/4ce4wm\mm  gauge 

is  best  suited  to  your 

HIGH  VACUUM  A  ^ 
^  SYSTEM?  MM 


HK  59911 


Because  of  its  ■ 
.11  I 


construction  all  * 
elements  of  the 
HK-5991  are 
very  easy  to  de¬ 
gas.  It  offers 
completely  sta¬ 
ble  operation 
and  precise 
measurement. 
Sensitivity  is 
about  75  micro¬ 
amps  per  mi¬ 
cron.  Elements 
are  made  of 
tungsten.  Tubu- 
lation  may  be 
up  to  O.D. 


HK  5990  (VG-54) 


This  is  the  most  sensitive  HK  ioniza¬ 
tion  gauge  .  .  .  rated  at  about  200 
microamps/micron  with  the  grid 
drawing  5  milliamps.  Plate  and  grid 
are  made  of  tantalum.  The  Nonex 
tubulation  is  7/16'  O.D. 


The  HK.5988  is 
one  of  the  most 
widely  used  ioniza¬ 
tion  gauges.  Its 
sensitivity  in  air  is 
about  25  micro¬ 
amps/micron  with 
the  grid  ( acceler¬ 
ator)  drawing  5 
milliamps.  Grid 
and  plate  (collec¬ 
tor)  are  nickel. 
Tubulation  is  5/32’ 
O.D. 


HK5989  ■ 

(VG-24G)  ! 


The  HK-5989  is 
tated  in  air  at 
about  50  micro¬ 
amps/micron  with 
the  grid  drawing 
10  milliamps.  Has 
tantalum  grid  and 
plate.  Tubulation 
is  5/16'  O.D. 


Send  for  this  FREE  Manual 


THE  USE  OF  IONIZATION  GAUGES 
IN  HIGH  VACUUM  SYSTEMS 

This  new  publication  thoroughly  covers  the  uses  of  high 
vacuum  triode  ionization  gauges... for  ultra-centrifuges, 
cyclotrons,  vacuum  spectrographs,  metal  evaporating 
and  coating  systems,  vacuum  furnaces,  high  vacuum  dry¬ 
ing  of  organic  materials,  etc.  Write  for  your  copy  of 
this  manual.  It’s  free. 


THE  ROBERT  DOLLAR  CO.  Eiport  M  SIMONS  A  SON  CO  .  Inc 

Warren  Street.  New  Yorh  City 

REDWOOD  CITY,  CALIF.  cabi.  simontrice 


HEINTZ  AND  KAUFMAN  division 
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solid-dielectric  variable  capacitor 
of  the  ceramic-trimmer  variety. 

Proposed  Capacitor 

A  four-element  combination  of 
capacitors  can  be  made  in  such  a 
way  as  to  provide  an  equivalent  ca¬ 
pacitor  which  will  maintain  a  con¬ 
stant  total  capacitance  and  provide 
an  adjustable  value  of  T-C.  The 
adjustable  elements  of  this  device 
can  be  air-dielectric  capacitors, 
thus  avoiding  the  difficulties  en¬ 
countered  with  ceramic-dielectric 
capacitors.  In  this  scheme  four  ca¬ 
pacitors  are  connected  in  series- 
parallel  as  shown  in  Fig.  2.  One 
element  in  each  series  leg  is  a  vari¬ 
able  air-dielectric  capacitor.  These 
two  capacitors  C.  and  C,  are  me¬ 
chanically  coupled  so  that,  when 
they  vary  with  respect  to  each  other 
in  accordance  with  a  predetermined 
law,  the  equivalent  capacitance  (of 
the  four-element  combination)  re- 
main.s  constant. 

If  the  series  capacitors  C,  and  C, 
have  vastly  different  T-C  values, 
their  individual  effects  in  producing 
an  equivalent  T-C  depend  upon  the 
relative  amplitudes  of  C,  and  C,. 
For  example,  if  the  T-C  of  Ci  is 
positive  and  the  T-C  of  C,  is  nega¬ 
tive  the  total  circuit  will  have  a 
positive  or  negative  T-C  depending 
upon  the  contribution  to  the  total 
by  C,  or  C,.  With  this  arrangement 
a  capacitor  can  be  designed  which 
will  be  capable  of  maintaining  its 
capacitance  and  yet  be  adjustable 
in  T-C  from  a  relatively  large  posi¬ 
tive  value  to  a  relatively  large  nega¬ 
tive  value. 

It  is  apparent  intuitively  from  a 
study  of  Fig.  2  that  for  the  widest 
latitude  of  variation  in  T-C,  C.  and 
C,  must  have  the  largest  possible 
range  of  adjustability.  In  addition, 
it  may  seem  fruitful  to  reduce  the 


FIG.  2 — Schamotic  raprafantation  oi  or- 
rongamant  lor  obtalniaq  conllnuoualy 
rariobla  temparotiua  coaiiiciant  copaci- 
I  lor  with  conitant  aolua  of  capaeitonca 
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DEPENDABLE  DELIVERIES 


CLEVELITE* 

COSMALITE 


LAMINATED  PHENOLIC  TUBING  THAT 
MEETS  THE  MOST  EXACTING  REQUIREMENTS! 


Cleveland  Container  con  relieve  your  pro¬ 
curement  problems  on  phenolic  tubing  by 
assuring  prompt  deliveries.  In  fact,  orders 
can  be  filled  immediately  on  any  number  of 
the  more  popular  sizes. 

Clevelite  and  Cosmalite  have  high  dielectric 
strength  . . .  low  moisture  absorption  . . .  low 
loss  .  .  .  strength  and  good  machineability. 

They  are  available  in  diameters,  wall  thick¬ 
nesses  and  lengths  to  meet  special  or  new 
adaptations,  with  a  grade  for  every  need. 
Ask  for  samples. 

Why  Pay  More? 

"CALL  CLEVELAND " 


-Trad*  Marks 


^CLEYELAHD  COMTAIMER^ 


CilVIiAND  I4  OHIO 


PUNT)  AND  SAin  OPNCt)  el  NieisHi.  WIm. PMPeH. NT .  N. I 

AltASrVf  OlViStON  el  OeveM  OMe 
CANADIAN  PUNTi  The  Oevsteed  Ceeieiiier.  Ceeede,  UA.  Pieweii.  (MeHe 


I  ■ 


I 


M..** 
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4-'rtiin^'to  look'fo' 
when  you  need  a  new 
blaek-and-white  print  machine 

NO  EXHAUST  DUCTS.  Brunint;  BVV  machines  do  not  use  a  vapor  de¬ 
veloper  nor  emit  fumes,  thus  they  need  no  exhau.st  ducts.  You  merely  roll 
them  on  their  casters  to  wherever  they  are  needed,  connect  them  to  your 
electric  circuit  and  they  are  ready  to  make  prints. 


I  THE  ELECTRON  ART  (continued) 

I  mafrnitudes  of  C,  and  C,  to  an  abso¬ 
lute  minimum  and  yet  maintain 
,  large  T-C  values  for  these  elements, 
j  This  procedure  introduces  difficul- 
I  ties,  however,  since  capacitors  hav- 
;  ing  small  capacitances  and  large 
,  T-C  values  are  less  predictable  in 
!  the  practical  ca.se.  This  results 
,  from  the  fact  that  these  elements 
often  employ  relatively  high-K  ma¬ 
terials  which  carry  into  any  elec¬ 
trical  circuit  some  undesirable  in¬ 
stabilities. 

For  our  purposes  it  appears  to  be 
most  conservative  to  select  a  circuit 
of  the  kind  proposed,  such  that 

C.  =  C,  =  C,  =  C,z=  C 


©0 

lESS  MAINTENANCE.  Craftsmanship  and  top-quality  materials  mark  every 
Bruning  machine,  and  pay  off  in  reduced  maintenance.  All  es.sential  bearings 
are  self-aligning  i)ermanently  lubricated  ball-bearings,  and  bearing  shafts 
are  ground  to  a  .0002"  tolerance.  The  adjustable  speed  drive  is  a  simple,  fool¬ 
proof,  patented  transmission  that  runs  for  years  without  attention.  Welded 
torque  tube  braces  provide  rigidity,  assuring  exact  roller  alignment  despite 
uneven  floors.  Every  part  requiring  .servicing  is  accessible  in  minutes. 


FLEXIBILITY.  Bruning  machines  can  handle  any  black-and-white  print 
job.  The  unrivalled  variety  of  Bruning  sensitized  papers,  acetates,  films  and 
cloths  assures  you  of  complete  flexibility.  Six  different  BW  machines  offer  a 
complete  range  of  speeds  and  capacities  for  your  every  requirement. 


COPYING  "KNOW  HOW"  Speciali.sts  in  copying  since  1897,  Bruning  introduced 
the  black-and-white  print  to  this  country  in  1929.  We  manufacture  85 
varieties  of  sensitized  papers,  films  and  cloths — far  more  than  any  other  sup¬ 
plier,  and  our  four  coating  plants  are  strategically  located  to  guarantee  fresh 
materials  to  all  sections  of  the  country.  Servicing  facilities  and  distribution 


are  nationwide. 

See  for  yourself  why  Bruning  BW  copying  machines  are  be.st.  The  coupon 
will  provide  you  with  a  demonstration  or  explanatory  booklet  without  obli¬ 
gation.  Send  it  today. 


Bruning 

Specialist!  in  copying  since  1897. 

f  — - - CHARLES  BRUNING  COMPANY,  INC. - -J 

I  Dept.  Z-41  100  Reade  Si.  New  York  13,  N.  Y.  | 

I  Q  Please  send  me  information  on  Bruning  BW  machines.  | 

I  Q  I  would  like  to  see  o  Bruning  BW  machine  demonstrated.  I  Aittcrico  S  largest  monufoc- 

I  I  turers  of  electrical  equip- 

j  Name  _  Title  •  ment  use  Bruning  BW  copy- 

I  I  ing  machines  like  this 

I  Company  ^  - - -  -  |  ^gdei  93  (g  (yni  out  thou- 

I  ,  I  sands  of  square  feet  of 

j  j  block-and-white  prints  every 

I  City  _  - _  Zone  .State.  .  _  ^  I  day. 


where  C,  and  C,  are  the  nominal 
'  (mid-range)  values  of  capacitance 
I  for  the  respective  variable  air-di¬ 
electric  capacitors.  For  this  case  it 
I  can  be  shown  that  the  condition  for 
■  constant  equivalent  circuit  capaci¬ 
tance  is  given  by 


A  C. 


_ - 

1  -I- 


where 

A  Cg  =  any  change  in  made  to  change 
the  equivalent  T-C  value,  and 

A  Cu  o  the  corresponding  change  in  C, 
necessary  for  a  constant-capacitance 
condition.  m  1 

This  equation  describes  the  condi¬ 
tions  for  tracking  (maintenance  of 
a  constant  equivalent  capacitance) 
in  a  capacitor  of  the  proposed  de¬ 
sign.  If  a  parallel-plate  construc¬ 
tion  is  to  be  used,  one  air-dielectric 
capacitor  can  have  linear  capaci¬ 
tance  variation  with  shaft  rotation. 
In  such  a  ca.se  the  other  variable 
capacitor  would  have  to  be  designed 
with  plates  shaped  in  accordance 
I  with  the  tracking  equation.  A  fur- 
1  ther  refinement  would  involve  plate 
I  .shaping  to  make  the  two  variable 
'  air  capacitors  identical  in  contour. 

In  order  to  test  the  foregoing 
theory,  a  capacitor  was  made  which 
is  capable  of  being  adjusted  in  T-C 
value.  Figure  3  .shows  a  commercial 
capacitor  modified  for  this  purpose; 
its  T-C  can  be  adjusted  to  assume 
a  large  range  of  values.  Tracking 
was  not  attempted  in  this  test 
capacitor,  the  T-C  variations  being 
the  point  of  main  concern. 

The  total  capacitance  per  unit 
volume  for  a  capacitor  of  this  type 
will  ordinarily  be  about  one-fourth 
that  of  a  conventional  air-dielectric 
capacitor.  The  fixed  capacitor  ele- 
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ADLAKE  Relays  Are  Always  on  the 


yams  &  Westlake 


COMPANY 


THE 


Ma**wfoctwfn  of 

Hormoticolly  Soolod  Mofcv^y  loloyi  for  TMof. 
loo4  ood  CoMroi  CircwiH 


Etlobliihad  1857  •  ELKHART,  INDIANA  •  N«w  York  Chicago 


This  traffic  controllar  utilizat  >ix  ADLAKE  “Mighty  Midgot"  Relays, 
chosen  for  their  compactness,  sensitivity  and  heavy  load  characteristics. 


OEPENDA8ILITY  is  the  watchword  in  traffic  control— and  traffic  engi¬ 
neers  in  some  of  our  leading  metropolitan  areas  know  that  adlakk 
Mercury  Relays  can  be  depended  on,  year  in  and  year  out,  in  every 
type  of  weather. 


ADLAKE  Relays  are  preferred  in  all  types  of  traffic  control— bridge 
and  railroad  crossings,  fire  lanes,  cascade  and  switch  lighting — 
because  of  their  constant  timing  characteristics,  compactness  and 
ability  to  carry  heavy  loads.  They  are  hermetically  sealed  against 
dirt  and  weather,  and  require  no  maintenance  whatever. 


MODERNIZATION  of  old  traffic  control  equipment  is  easy  and  eco¬ 
nomical  with  ADLAKE  Relays,  and  adlake  engineers  are  always 
ready  to  work  with  you  on  your  particular  problems.  For  full  infor¬ 
mation,  just  drop  a  card  to  The  Adams  &  Westlake  Company, 
1107  N.  Michigan,  Elkhart,  Indiana.  No  obligation,  of  course. 


FIG.  3 — Ai  Ih*  copaeitanca  oi  ona  sac- 
tion  incraosai.  that  oi  lha  othar  dacraos- 
at,  but  lha  total  copacilanca  ramaiiu 
fixad.  Tba  ibcad  poaltiTa  and  nayotlaa 
lamparotuia  coaHIcianl  copacilort  ora 
mountad  undar  tha  modiiiad  Iwo^action 
▼arlobla 


merits  of  the  proposed  four-capaci¬ 
tor  combination  can  be  fixed  ceramic 
capacitors  which  will  add  a  negli- 
ble  volume  to  the  total.  The  air 
capacitors,  however,  must  be  indi¬ 
vidually  set  to  their  mid-values  (in 
order  to  allow  a  T-C  variation  in 
two  directions). 

In  some  circuitry  problems  it 
may  be  possible  to  use  the  general 
scheme  described  without  going  to 
any  effort  to  achieve  mechanical 
tracking  through  the  use  of  a  com¬ 
mon  shaft  or  drive  mechanism.  A 
simple  four-capacitor  network  can 
be  employed  and  capacitance  con¬ 
stancy  indicated  by  a  frequency¬ 
measuring  technique.  The  network 
will  be  applicable  to  the  individual 
circuit  where  it  is  u.sed  but  no 
simple  T-C  characteristics  can  be 
attached  to  it  unless  the  capacitance 
tracking  condition  is  satisfied. 
Such  a  network  will  have  the  advan¬ 
tage  of  using  only  commercially 
available  components  and  may  find 
some  application  in  critically  stabi¬ 
lized  L-C  circuits. 

The  information  presented  here 
was  taken  from  NRL  Report  3689, 
by  John  A.  Connor.  The  original  re¬ 
port  includes  mathematical  deriva¬ 
tions  for  the  tracking  equation  and 
for  an  expression  for  the  effective 
temperature  coefficient  of  four 
capacitors  in  series  parallel.  Figure 
3  is  an  official  U.  S.  Navy  photo¬ 
graph. 


Typical  RCA  hermeti¬ 
cally  sealed  and  fungus-proofed 
power  transformer  for  military  use. 


For  military  requirements . . . 
built  to  military  specifications 


Because  of  its  experience,  engineering  skill,  and  vast 
production  facilities,  RCA  is  singularly  well  equipped  to 
manufacture  in  quantity,  special  transformers,  chokes,  fil¬ 
ters  and  coils,  rigidly  designed  to  military  specifications. 

As  one  of  the  major  suppliers  of  specialized  electronic 
and  television  components,  RCA  is  geared  to  handle  your 
individual  requirements  without  delay. 

RCA  Application  Engineers  are  at  your  service— and 
will  be  pleased  to  confer  with  you  on  your  specific  military- 
component  designs.  For  further  information,  write  or 
phone  RCA,  Commercial  Engineering,  Section  42DS, 
Harrison,  N.  J.,  or  your  nearest  RCA  field  office. 


FIELD  OFFICES:  (EAST)  Harrison  6-8000,  415  S.  5th  St., 
Harrison,  N.  J.  (MIDWEST)  Whitehall  4-2900,  589  E. 
Illinois  Su,  Chicago,  Ill.  (WEST)  Trinity  5641,  420  S.  San 
Pedro  St.,  Los  Angeles,  California. 


Measuring  Thickness  of  Thin 
Coatings  By  Backscattering 

Beta-Ray  thickness  gages  have 
certain  limitations,  the  most  seriou.s 
of  which  is  the  necessity  for  plac¬ 
ing  the  radioactive  source  and  the 
detecting  head  on  opposite  sides  of 
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TEFLON 


(Polyfefrafluoroethylene) 


Sheets,  rods,  tubes  and  mouldings  available  in  all  sizes. 


2. 


(Glass-Bonded  MICA) 


One  of  the  best  glass-bonded  Micas  classified  as  JANI-10- 
grade  L4D.  Available  in  sheets,  rods,  fabricated  parts  and 
compression  and  injection-moulded  forms. 


KELF 


(T  rifluorochloroethylene) 


Available  in  rods,  tubes,  sheets,  compression  and  injection' 
moulded  forms. 


ELECTRONIC  MECHANICS  makes  a  specialty  of  supplying  the 
above  materials  to  industries  engaged  in  the  high-frequency 
held.  Design  engineers  with  extraordinary  insulating  problems 
would  do  well  to  get  in  touch  with  us  at  once. 

A  rough  sketch  of  your  requirements  in  TEFLON,  MYKROY,  or 
KEL-F  will  bring  you  a  prompt  quotation,  plus  the  advice  of 
engineers  with  many  years  of  experience  with  these  problems. 

We  shall  be  glad  to  furnish  data  sheets  giving  the  physical- 
electrical  properties  of  the  materials  mentioned  above.  Since 
we  maintain  a  fair  stock,  your  orders  will  be  filled  without  delay. 

Write  or  telephone. 


■ 


Sole  Manufocturers  of  MYKROY  -  the  finest  in  gloss-bond  MICA 

68  CLIFTON  BOULEVARD,  CLIFTON,  NEW  JERSEY 
Arlington  Heights  Airport,  Arlington,  III. 

EXPORT  OFFICE:  89  Brood  Street,  New  York  4,  N  Y. 


Moulders  and  fabricators 
of  TEFLON  and  KEL  F 
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IONIZATION 

CHAMBER 


COATING  TO  BE 
MEASURED 


SOURCE  — '\ 


BASE  material* 


*  MOSlNEtlWR  MILLS  ffi 
MOSIIILL.  WIS. 

FWfStir  PRUIICtS  [UWSFD  IT 

WISCONSIN  CONSERVATION  OCPT 


Mosinee  “fibres  that  work  for  industry” 
depend  upon  a  reforestation  program 
which  not  only  assures  trees  for  the  future 
but  protects  our  forests  today.  Mosinee 
Industrial  Forests,  augmented  by  aid  in 
planting  waste  land,  make  raw  material 
supply  secure  and  ever-growing.  From 
seedlings  to  technically  controlled  papers, 
MOSINEE  safeguards  every  step  in  the 


process  of  making  Mosinee  Fibres  that 


work  for  industry. 


MOSINEE  PAPER  MILLS  CO.,  Mosinee,  Wis. 


MOSINEE 

makes  fibres  work  (or  industry 


THE  ELECTRON  ART 


FIG.  1 — Thickness  of  thin  coatings  can 
be  measured  by  measuring  amount  of 
radiation  reflected  by  a  surface 


!  the  material  being  measured.  Thi.s 
j  precludes  the  measurement  of  thin 
'  coatings  of  certain  materials  on 
,  other  materials  by  standard  beta- 
j  ray  techniques.  The  thickness  of 
I  such  coatings  can,  however,  be 
;  measured  nonde.structively  by  the 
'  backscatter  of  radiation  if  the 
'  atomic  number  of  the  coating  dif- 
i  fers  from  that  of  the  base  material, 
i  This  system  is  illustrated  in  Fig.  1. 

Through  the  use  of  this  system, 

:  the  following  measurements  are 
!  made  possible,  which  would  not  be 
feasible  with  conventional  means: 

;  tin  or  zinc  on  steel,  paint  or  lacquer 
I  on  metallic  surfaces,  rubber  and 
j  plastic  on  calendering  rolls,  sele- 
■  nium  on  aluminum  or  other  backing 
materials,  barium  coating  on  pho¬ 
tographic  paper,  chromium  or  brass 
on  steel,  fillers  in  paper  and  plas¬ 
tics,  porcelain  coatings,  metal  plat¬ 
ings,  such  as  nickel  or  chromium, 
superimposed  on  other  metal  sur¬ 
faces,  and  plastic  coatings  on  wire. 

As  shown  in  Fig.  1,  the  .source  is 
housed  in  the  same  container  as 
the  detector,  which  is  an  ionization 
chamber.  The  source  is  shielded 
from  the  detector  in  such  a  way 
that  the  only  radiation  reaching  the 
detector  is  that  which  is  reflected 
from  the  surface  of  the  coating  be¬ 
ing  measured. 

The  amount  of  radiation  reflected 
depends  on  the  atomic  number  of 
the  coating  material  and  on  its 
thickness.  As  the  thickness  of  the 
coating  is  increa.sed,  a  point  is 
finally  reached  where  the  maximum 
:  beta  ray  energy  of  the  source  is 
insufficient  to  allow  particles  to 
j  pass  through  the  thickness  of  the 
material  and  return  to  the  detector. 
If  a  coating  of  another  material 
is  placed  on  the  first  material,  this 
steady  current  value,  known  as  in¬ 
finite  thickness  current,  will  change. 
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Many  Industrial  Products  Start  Here 


TUNG-SOL 


RADIO,  TV  TUBES,  DIAL  LAMPS 


TUNG-SOL  LAMP  WORKS  INC.,  Newark  4,  N.  J.-Sales  Offices:  Atlanta 
Chicago  •  Dallas  •  Denver  Detroit  •  Los  Angeles  Newark 

ELECTRONICS  — Apr//,  I9SI  229 


The 


best 


that 


be 


made 


ONE 


STANDARD 


can 


Initial 


Equipment  and  Replacement 
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WEBSTER  ELECTRIC  one  of  the  original 

manufacturers  of  crystal  cartridges 


FOR  OVER 


YEARS 


a  complete  line  of  cartridges 

Engineered  to  meet  your  requirements 


Webster  Electric  has  been  making  cartridges  for  years  and 
years  ,  .  .  starting  way  back  when  cartridges  were  nearly  as 
big  as  baseballs.  The  line  of  cartridges  has  constantly  changed 
and  improved  to  meet  current  requirements.  Each  year  has 
brought  improvements  until  cartridges  are  now  available  in 
thumb-nail  size  and  versatile  enough  to  meet  the  requirements 
of  78.  33 '/3  and  45  RPM. 

Webster  Electric  has  the  experienced  engineers,  monufacturing 
know-how  and  long-range  experience  to  make  cartridges  to 
meet  all  of  the  industry's  requirements. 

When  you  need  a  new  cartridge  submit  your  problem  to 
Webster  Electric.  When  your  record  players  or  changers  are 
equipped  with  Webster  Electric  cartridges,  you  can  be  assured 
of  the  best  in  dependable  performance. 


Webster  Electric  Company,  Racine,  Wis.,  Established  1909 
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THE  ELECTRON  ART 


FIG.  2 — In  making  cooting-thlcknnu 
meaiuramcnts,  only  linear  portion  oi 
curre  (A)  ia  used 


as  illustrated  in  Fig.  2.  If  the 
atomic  number  of  the  coating  mate¬ 
rial  is  greater  than  that  of  the 
base  material,  the  infinite  thickness 
value  will  rise,  and  vice  versa.  In 
making  measurements  of  coating 
thickness,  only  the  relatively 
straight  portion  of  the  rise  (or 
fall)  of  the  backscattering  absorp¬ 
tion  curve  is  used. 

This  system  is  especially  applic¬ 
able  to  making  average  thickness 
measurements.  Best  results  are  ob¬ 
tained  if  the  indicating  instrument 
is  damped  to  have  a  time  constant 
of  several  seconds.  Additional  de¬ 
tails  on  this  method  may  be  ob¬ 
tained  by  reference  to  the  article 
from  which  this  description  is  ab¬ 
stracted,  “Measuring  the  Thickness 
of  Thin  Coatings  With  Radiation 
Backscattering’’  by  Clark,  Carlin, 
and  W.  E.  Barbour,  Jr.,  in  the  Jan¬ 
uary  1951  issue  (p  35)  of  Electrical 
Engineering. 


Constant-Current  Sine-Wave 
Stimulator^ 

By  L.  H.  Montgomery  and 
James  W.  Ward 

Department  of  Anatomy 
Vanderbilt  University  Medical  School 
NaahvUlet  Tennessee 

Determination  of  strengths  of  sd- 
ternating  current  employed  in  phys¬ 
iological  experiments  has  been  a 
perplexing  problem  for  many  in¬ 
vestigators  because  of  several  in¬ 
herent  variables.  These  variables, 
if  physiological  factors  are  ex¬ 
cluded,  revolve  about  a  single  phys¬ 
ical  factor — the  effective  resistance 
across  the  output  of  the  stimula- 


*  This  investigation  was  supported  (In 
part)  by  a  research  grant  from  the  Di¬ 
vision  of  Research  Grants  and  F'eUow- 
ships  of  the  National  Institutes  of  Health, 
U.  S.  Public  Health  Swvlce. 


Where  Quality  is  a  Responsibility  and  Fair  Dealing  an  Obligation' 


April,  1951  — ELECTRONICS 


you  specify  the  propei1ies..jnLA4HicO(^ 


High  Dielectric  Strength 
Low  Power  Factor 
Heat  Resistance 
low  Moisture  Absorption 
High  Impact  Resistance 
Dimensional  Stability 
light  Weight 
Tensile  Strength 
Resistance  to  Abrasion 


Essential  characteristics  arc  “huilt-into"  Lamicoid  to 
meet  the  needs  of  your  application— mechanical,  struc¬ 
tural  and/or  insulating.  Because  Lamicxuh— a  thenno- 
setting  plastic  laminate  —  is  made  with  fillers  such  as 
glass,  nylon,  fabric,  pajtcr,  etc.  with  a  variety  of  resins, 
many  combinations  of  projKTtics  are  jjossible. 

Lamicoiu  is  used  for  tube  socket  supjjorts,  coil  forms, 
dials,  name-plates,  panels,  antenna  parts  and  many  other 
applications.  For  example,  in  combination  with  syn¬ 
thetic  rubber  it  is  used  for  end  seals  of  electrolytic  capac¬ 


itors  to  keep  out  moisture  and  provide  a  non-corrosive 
seal. 

lake  advantage  of  l.AMicoin's  versatility  to  give  your 
pnKluct  |)eak  efficiency.  Lamicoid  can  lie  supplied  in 
standard  sheets,  nxls  and  tubes  or  fabricated  into  parts 
to  your  s(K'cihration.  We  will  be  glad  to  apply  the 
knowledge  gained  through  58  years  of  exjieriencc  in  de¬ 
veloping  and  prtKlucing  electrical  insulating  materials 
to  your  problem.  .Send  your  blueprint  and  s|K-cification 
today  for  a  prompt  (|uotation. 


MICA 


Schsnsetady  1,N«wYork 

Offices  in  Principal  Cities 
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WHAT  ARE^^ 
REQUIREMENTS 


PARABOLIC 

ANTENNAS 


10.000 


FIG.  1  Curve!  showinq  the  limits  oi 
requlatlon.  For  all  resistance  lines 
which  intersect  ihe  desired  current  line 
below  the  2  percent  curve,  the  current 
will  chanqe  less  than  2-percent  irom 
the  present  value.  Similar  manipulation 
applies  to  the  S  and  10-percent  curves 


tor.  It  is  impos.sible  to  ttet  accurate 
indication.s  of  impedance  of  a 
circuit  by  determining  its  resist¬ 
ance  with  an  ohmmeter.  Not  only 
does  the  passage  of  small  currents 
through  the  tissues  produce  polari¬ 
zation  manifest  by  altered  resist¬ 
ance,  but  the  inertia  of  the  ohm- 
meter  precludes  its  giving  an  in¬ 
stantaneous  initial  resistance  value. 
The  calculated  values  of  current 
based  on  the  resistance  thus  ob¬ 
tained,  and  the  applied  voltage  are 
therefore  usually  in  error. 

The  use  of  cathode-ray  tubes  for 
the  determination  of  the  impedence 
of  the  output  circuit  through  tis¬ 
sues  shows  that  the  impedence  is 
variable,  dependent  apparently  on 
the  current  density  and  duration. 
Finally,  since  the  contact  resistance 
of  the  electrodes  acts  as  the  .series 
arm  of  a  voltage  divider  of  un¬ 
known  (and  variable)  value,  it  is 
impossible  to  calculate  the  current 
actually  passing  through  the  tissues 
if  a  fixed  voltage  is  used.  While  it 
is  possible  to  use  an  alternating-cur¬ 
rent  milliammeter  and  a  constant 
voltage  supply,  as  Myers'  did,  the 
method  is  cumbersome  and  the  cur¬ 
rent  will  change  with  any  alteration 
in  the  total  effective  resistance  of 
the  circuit.  With  certain  electrodes 
this  change  is  very  rapid,  as  high 
as  50  percent  in  3  or  4  cycles. 

An  electronic  stimulator  was 
therefore  devised  delivering  60- 
cycle  sine  wave  currents.  This 
stimulator  can  be  preset  at  a  chosen 
constant  value,  regardless  of  the 
resistance  variations  in  the  output 
circuit  (see  Fig.  1  for  limits  of 


far  mUnwave  systems  .  .  .  thetk  these 
advantages  af  ANDftlW  Parabolic  Aateaaas: 


OEWNPASIIITY  ^An  actual  record  of  100%  dependability.  There  ho$  never 
been  o  single  mechanical  or  electrical  failure  on  an  ANDREW  Porobolic  An¬ 
tenna  .  .  .  anywhere  in  the  world. 


CO$T>- Exceptionoliy  low;  mode  possible  by  high  production. 


LIGHT  WEIGHT  — HIGH  STRENGTH 
braced  by  formed  steel  struts. 


inum  reflectors 


I  I  ADJUSTABLE  MOUNTING  — Through  10  degrees  in  ozimuth  and  elevotion. 
r  I  DEICING  KITS  —  Thermostoticolly  controlled,  available  where  reguired. 


CABLE— Vt"  al'^  dielectric  Teflon  insuloted  coble.  Rodiator 
Fittings  for  solid  diolectric  cobles  also  ovoiloble. 


pressure  tight. 


Your  onfonrta  problomt  con  besr 
tolvod  by  ANOtfW  — fht  lorgesf  h 
of  ontonrta  •Quipm«nf  specialists 
th#  world.  Writo  today. 
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SPECIFICATIONS 

Frequency  Range 

...890-960  MCS... 

...1750-2110MCS... 

Type  Number 

1002 

1004 

1006 

1010 

2002 

2004 

2006 

2010 

Diameter  of  Parabola 
feet 

2 

4 

-  6 

10 

2 

4 

6 

10 

Gain  Over  Half  Wave 
Dipole  Decibels 

10 

IS 

20 

25 

15 

20 

25 

29 

Beam  Width,  Half  Power 
Points,  Degrees 

36° 

22° 

16° 

11° 

18° 

10° 

7° 

5° 

Net  Weight,  Pounds 

10 

64 

ISO 

380 

10 

65 

ISO 

380 

Thrust  Due  to  Wind  Load¬ 
ing  at  30  Pounds/ FT 
Pounds 

127 

509 

1145 

3200 

127 

509 

1145 

3200 

3  Typical  applications  in  the  field  of  measurement 
include: 

•  ELECTRONICS  in  tube  development,  vacuum 
gauging,  wave  guide  studies. 

ELECTRICAL  BRIDGES  in  resistor  inspection,  moisture 
detection,  transient  stresses,  conductivity  measurements, 
vacuum  gauging. 

ELECTROLYSIS  in  electrolytic  plating,  production  con¬ 
trol,  electrolytic  process. 

GAS  ANALYSIS  in  mixture  control,  efficiency  of  filters, 

m  MICROSEN 

ELECTRICAL  INSTRUMENTS 

A  Product  of 

MANNING,  MAXWELL  &  MOORE,  INC. 

STRATFOID  •  CONNICTICUT 

Mokert  ol  Microien'  Flecfficol  ond  Americon'  Industrial  In-  f  ' 

stfumentj,  ’Hancock'  VoIvrs.  ‘Ashcroft*  Gouges.  ‘Coosolidoted*  "iMM'l 
Safety  and  Relief  Valves  Builders  of  Show  Bon'  Crones, 

'Budgit'  ond  Lood  Lifter'  Hoists  ond  other  lifting  specialties.  [_ 


detection  of  explosive  mixtures. 

PHOTOMETRY  in  fluid  flow  and  turbulence,  polari- 
metry,  physiology  of  blood  and  density. 
THERMOMETRY  in  combustian  research,  gas  turbine 
development,  meteorology,  distillation  processes,  thermo¬ 
couple  inspection. 

Inquiries  for  modification  within  the  scope  of  the 
Microsen  D.C.  Amplifiers  are  invited.  If  possible,  please 
send  complete  application  specifications. 


Manning,  Moxwall  &  Moor*,  Inc.  \ 

250  Eost  Moin  Stre«t  \ 

Stratford,  Conn.  \ 

Wo  aro  intorostod  in  tho  Mkroson  D.  C.  Amplifior. 

Application  spoctficationB  and/or  tpocifk  quoriot  attochod  O 
Ploase  lond  bullotin  doKribing  tho  instrumont  Q 


Company 
Street  Address 
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1 


THREE 

PLANTS 


ARLINGTON 

VERMONT 


WATERLOO. 

P  O  .  CANADA 


(CMtlllMd) 


THE  ELECTRON  ART 


FIG.  2 — Circuit  diagram  oi  th«  conitont- 
currant  (Umulator 


ers  of  te 
sion  rece 
ers  famoi 
for  fine 
perform¬ 
ance. 


current  regulation). 

Figure  2  is  a  diagram  of  the  cir¬ 
cuit.  All  of  these  parts  except  the 
power  transformer  are  available  as 
standard  radio  equipment.  The 
transformer  is  available  as  Ferranti 
No.  6861.  This  special  transformer 
was  necessary  to  reduce  stray 
capacitive  coupling.  The  minimum 
current  which  was  present  due  to 
this  coupling  could  be  just  felt  on 
the  tongue  when  applied  through 
small  closely  spaced  bipolar  leads; 
it  was  in  the  range  of  0.03  milli- 
amperes.  This  amount  of  current 
was  too  small  to  elicit  responses 
from  the  cortex  of  the  motor  region 
or  the  gyrus  cinguli  in  the  unanes¬ 
thetized  cat’. 

The  12SJ7  was  selected  because 
of  its  constant  current  character¬ 
istics.  It  requires  a  12-volt  filament 
supply  which  may  also  be  used  on 
the  control  grid  to  set  the  current 
value  at  which  the  tube  will  regu¬ 
late. 

The  resistance-capacitance  com¬ 
bination  in  the  grid  circuit  is  the 
source  of  a  bias  voltage  which  com¬ 
pensates  for  the  curvature  of  the 
low’er  end  of  the  plate  current-volt- 
age  curve.  Without  this  additional 
circuit  the  current  output  departs 
significantly  from  a  sine  wave  in 
this  lower  range. 

In  operation  with  the  output 
switch  in  the  off  position,  R,  is 
across  the  output  terminals,  so  that 
the  desired  current  value  can  be  set 
by  adjustment  of  the  variable  re¬ 
sistors  R,.  The  switch  is  so  ar¬ 
ranged  that  the  contact  with  R,  is 
broken  only  after  contact  with  the 
circuit  through  the  animal  is  made. 
In  this  way  no  surge  of  current  due 
to  stray  capacitance  occurs,  com¬ 
parable  to  that  described  by 
Copp4e’. 

We  have  studied  the  output  char- 


When  writing,  please 
address  inquiries  to 
Dept.  H;  there  is  no 
obligation,  of  course. 


completely 
equipped  to  senre  you! 

•  WAYNE.  NEW  JERSEY 
•  ARLINGTON.  VERMONT 
U  •  WATERLOO,  P.Q..  CANADA 


ofsiON  Figured  any  way  you  look  at  it.  let¬ 
ting  MACK  figure  on  your  plastic 
_  molding  jobs  makes  good  sense.  In 
iB^  business  since  the  early  days  of 

the  industry,  MACK  has  the  expe- 
rience  and  the  facilities  to  do  the  job 
right.  Choice  of  materials,  design 
MOLD  MAKING  and  mold  making,  finishing  and 
delivery  are  a//  carefully  followed 
'‘I—/’*  llil  through  to  insure  the  best  results 

IIS  YOU-  That’s  why  many  MACK 

wi  »  1  Jtl  customers  have  been  with  us  for  a 
1  quarter  of  a  century.  Inquiries  are 

invited  —  address  Mack  Molding 
MOLDING  Qq  jnc..  Main  Street.  Wayne.  N.  J. 
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for  telecasting... for  research... for/ merchandising... for  industry 


television  transmitting  equipment 


Wherever  you  wish  eyes  and  ears  to  extend  beyond  their 
physical  range  . . .  wherever  you  wish  to  have 
many  eyes  see  a  closeup  . . .  whether  in  color  or  in  black-and- 
white  TV  —  Du  Mont  equipment  assures  you  of  the 
finest  in  precise,  dependable,  economical  performance. 


ALLEN  B.  DU  MONT  LABORATORIES,  INC. 
TELEVISION  TRANSMITTER  DIVISION 
CLinON,  N.  J. 


ELECTRONICS  — >lpr<f,  I9SJ 


References 


We  Can  Supply  You 

with  Cabinets  for 


and  other  electronic  equipment 

l)<»  you  need  a  deperir/ah/e  supply  of-sheel  metal 

eumpunents  fur  your  electronic  defense  products?  ^  ^ 

C.orry-Janiest€iw n*H  three  large  plants  can  gi\e 

you  prompt  delivery  <in  caliinets,  chassis  and  -  ^ 

housings  f<>r  radar  and  other  electronic  equip- 
menl.  Thes<*  plants  ha\e  extensile  sh«*et  ni€‘tal  C  * 

facilities,  manned  hy  highly  skilU‘<l  craftsmen  H  ith  ;'jfc  i  j 

the  pnaliK'lion  kiioH-hou  of  C.orry-James|<»Hn's  ***  "  1  ’ 

‘id  years  e\|>erieiU'€*  faliriealing  steel,  stainless 
steel,  and  aliimimini.  (hir  staff  4»f  engineers  is 
really,  right  t<»  sit  doun  with  you  o\er  ytnir 

hliieprinis  to  send  you  detailed  inff»rniation 

our  capacity,  etc.  Voiir 

are 

sk^fikl  mdnpo^'ersncf  fga/f^es,  you ^ee^y 
¥ni  y^ItJL./iJl  - 1 


FAST  automatic  welding  LARGE  VARIETY  OF  MODERN  AUTOMATIC 

EQUIPMENT  PRESSES  AND  BRAKES  FINISHING  EQUIPMENT 


m  cAUL^weire  o/e  w//^e  us  rooAff  ^ 


CORKY- .IA>1EST0\VN  MFC.  CORP. 


CORRY,  PENNSYLVANIA 


THE  ELECTRON  ART  (contlnowl) 

acteristics  of  the  stimulator  with  a 
variety  of  electrode  types.  Even 
high-resistance  capillary  electrodes 
filled  with  saline  may  be  used  with¬ 
out  distortion  of  the  current  wave 
form.  Their  high  effective  resist¬ 
ance  (100,000  ohms)  limited  the 
current  output  of  the  apparatus  to 
about  0.8  milliamperes  (see  Fig.  1). 

In  summary,  an  electronic  device 
delivering  60-cycle  sine-wave  cur¬ 
rents  of  constant,  predeterminable 
values  for  use  in  physiological  ex¬ 
periments  is  described. 


(1)  John  A.  Myers,  A  Convenient  anti 
Reliable  Instrument  for  Electrical  Stimu¬ 
lation  Experiments.  3.  L<th.  and  Clin. 
Med..  «l.  p  949.  193« 

(2)  James  VV.  Ward  and  Virgil  S. 
LeQutre.  (unpiitdlshed  data). 

(3)  George  ('opp^‘e.  Stimulation  by  al¬ 
ternating  current.  SijmpoHui  o/  ^uaufi- 
tative  Biology,  4,  p  150,  1936. 


SOUND-.M.XPPING  AIDS 
NOISE-REDIICING 
STUDIES 


In  Ih,  acougtici  laboratory  at  th,  Masia- 
chuietts  Institute  oi  Technology,  itudiei 
are  being  made  to  iind  methods  lor  pro¬ 
ducing  quieter,  more  restiul  homes  and 
ofiices  with  the  aid  of  the  sound-map- 
ping  equipment  shown.  Room  shown 
above  contains  2S6  loudspoakers  capa¬ 
ble  of  duplicating  the  noise  made  by  a 
field-artillery  battallion.  Seruitive  micro¬ 
phone  moves  back  and  iorth  to  cover 
space  in  lest  room,  and  equipment  be¬ 
low  plots  a  sound  contour  map  showing 
sound  levels  at  dliierent  positions 
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PORCELAIN 
WATER  COILS 


Lapp  porcelain  water  coils  are  now  available  in  twin-hole  types  (for  water  supply  and 
return)  and  single-hole  models  in  a  variety  of  standardized  sizes.  Of  pure  white,  completely 
vitrified,  non-porous,  low-loss  chemical  porcelain,  they  provide  for  positive  cooling  and  long 
tube  life,  because  they  are  permanently  non-deteriorating  and  non-sludging.  They  permit 
no  water  contamination,  so  avoid  need  for  frequent  inspection  and  water  changing,  eliminate 
possibility  of  electrolytic  attack  on  fittings  with  consequent  leakage.  Compact,  too — a 
29-foot  coil  of  porcelain  pipe  with  two  holes  of  size  equivalent  to  pipe,  and  capable  of 
carrying  35  gallons  per  minute  both  ways,  at  25  pounds  water  pressure,  measures  only  12* 
outside  diameter  by  18*  overall  height  including  base  mount. 

WRITE  for  complete  description  and  specifications.  Radio 
Specialties  Division,  Lapp  Insulator  Co.,  Inc.,  Le  Roy,  N.  Y. 

[Larara 
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for  tube-cooling  water  •  •  • 
2  gals,  per  min. . . . 
or  90  gals,  per  min. 


AnaAer 

‘'DESIGN  HEADACHE" 


Cen^alab'  required  a 
in  the  insulation  for  this  unique  slide  switch 
used  in  Anchor  Radio’s  TV  preamplifier 


At  the  high  frequencies  encountered  and 
in  TV  equipment,  insulating  materials  und( 

must  possess  a  unique  comhination  of  hum 
many  properties.  To  find  such  a  mate-  rem. 
rial  for  its  intricate  sUde  switches,  used  Ie 

in  .Anchor  Radio’s  TV'  preamplifier,  lami 

was  the  problem  faced  by  Centralab  soivi 
engineers.  Kiel 

INSUROK  T-725  laminated  plastic  engi 

insulation  proved  to  be  the  answer.  It  avai 
had  the  necessary  physical  strength  Wril 

**«S.  U.  S.  Pat.  Off. 

t  DIVISION  OF  GLOBE -UNION  INC.,  MILWAUKEE 


and  electrical  properties.  It  was  stable 
under  elevated  temperatures  and  high 
humidity.  And,  from  piece  to  piece,  it 
remained  uniform. 

In  hundreds  of  similar  applications, 
laminated  and  molded  INSUROK  are 
solving  difficult  problems  for  industry. 
Richardson's  years  of  experience  in  the 
engineering  application  of  plastics  are 
available  to  you  without  obligation. 
Write,  today. 


RICHARDSON  COMPANY 

FOUNDED  IN  ItSt-LOCKLAND,  OHIO 

2797  Lake  St.,  Melrose  Park,  Illinois  (Chicago  District) 


t1 .  Uniform  quality 

2.  Low  electrical  loss 

3.  Resistance  to  moisture 

4.  Electrical  stability  over 
a  wide  temperature 
range 

5.  Mechanical  strength 

6.  Close  tolerances 


Descriptive 

Data  Sheet  T-725  ■ — J 

SALES  OFFICES;  CIEVEIAND  •  DETROIT 
INDIANAPOLIS  •  lOCKlAND.  OHIO  •  MILWAUKEE 
MEW  BRUNSWICK,  (N.  J.|  •  NEW  YORK 

PHILADELPHIA  •  ROCHESTER  •  ST.  LOUIS 
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I«0  NOITH  MICHIGAN  AVBNUI 
CHICAGO  I,  lUINOIS 


NEW  PRODUCTS 

(continued  trom  potie  146) 


age  conditions;  no  electrolytic  ca¬ 
pacitors  used ;  all  capacitors  are 
hermetically  sealed  in  oil  or  mica. 
Its  chief  uses  are:  amplifier  testing, 
broadcast  transmitter  audio  re¬ 
sponse,  loudspeaker  resonance  tests, 
signal  generator  modulation,  and 
ultrasonic  voltage  source. 


Transformer  Cans 

Hexoor  Metal  Products  Corp.,  85 
Academy  St.,  Belleville,  N.  J.  Tool¬ 
ing  on  all  standard  sizes  of  MIL- 
T-27  transformer  cans  has  been 
completed  and  most  sizes  are  al¬ 


ready  in  stock.  The  cans  can  be 
supplied  with  or  without  brackets, 
weld  studs,  blind  inserts,  compres¬ 
sion-type  hermetic  seal  bushings 
and  stamped  ratings.  Price  lists 
and  complete  data  are  available. 


Electrostatically-Focused 

Rectangulars 

National  Union  Radio  Corp.,  Or¬ 
ange,  N.  J.,  has  announced  a  series 
of  electrostatic-type  picture  tubes 
that  achieve  focusing  through  the 
use  of  a  new  gun  design  having  a 
zero-current  focusing  electrode  op¬ 
erating  at  approximately  22  per- 
*cent  of  the  second-anode  potential. 
In  new  set  designs  these  tubes  will 
replace  the  equivalent  magnetically- 
focused  tubes  and  provide  a  sav- 


THE  FIRST  CHOICE  OF  RADIO  ENGINEERS 


FLEXIBILITY 

In  rock  or  coniolou  or  in  its  roolly  porfoblo  com, 
Hto  AAognocordor  will  suit  ovory  pwrpoM.  FT6 
Soriot  shown  It  tho  most  widoly  osod  profot* 
tionol  topo  rocordor  in  tho  worlds  ond  Is  ovoit* 
oblo  with  3  tpoodt^3’4r  7Vki*l5^if  proforrod. 


FIDELITY 

Ufoliko  tono  qwolity,  low  distortion  moot 
stondordt  and  at  o  modoroto  pricol  PT63 
Soriot  shown  in  rock  mount  o4so  offors  throo 
hoods  to  oroto,  rocord,  ond  ploy  bock  to  mon< 
{tor  from  tho  topo  whilo  rocording. 


FEATURES 

PT7  actoflunodalM  1 0Va  *  tmU  and  oHurt  3  kuodu. 
potitiv*  Hming  and  puihbutton  control.  PT7 
SoriM  ihown  in  complota  contol#  modal  iu  oho 
ovoiloblo  for  portobio  or  rock  mount.  For  out- 
ttondinp  rncerdina  oouipmont,  too  tho  comploto 
AAosiwcord  lino  —  PT6,  PT63  and  PTZ. 


WRITE  FOR  NEW  CATALOG 


Mognocord,  Inc.,  DopI.EI-d 
360  N.  Mtekifon  Avo..  Chicooo  1,  III. 
Sond  mo  lotost  cotoloa  of  Moanocord 
Eouipmont. 
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l^tive  Temperature 
CoeKicient  Resistors 


MyrtTigrraiiBiiiiffi 


RODS 

BEADS 

DISCS 

WASHERS 


Viaory  Engineering  announces  a  full  line  of  thermally 
sensitive  resistors,  with  production  facilities  to  insure 
fast  delivery. 

Manufactured  to  meet  your  exact  specifications,  with 
special  Victory  design  features  for  constant  accuracy  and 
long  service  life. 

VICTORY  THERMAL  RESISTORS  for 

Temperature  Conlrolt  *  Time  Delay  Controls  *  Electrical 
Surge  Suppression  *  Voltage  and  Current  Regulation  *  High- 
freguency  Power  Measurement  •  Automatic  Gain  Controls 


Victory  engineers  ore 

READY  TO  CONSULT 

with  you  on  all  your  thermal 
resistor  problems. 

Write,  wire  or  phone 


Victory 


EMGIHEERIMG  CORPORATIOM 


OUTPUT  VOLTAGE:  Continuously  variable  from  0.1  lo 
100,000  microvolts.  Output  impedances  50  ohms. 
MODULATION:  Sine  Wave:  0-30%,  400,  1000  or  2500  cycles. 
Pulse:  Frequency,  60  to  100,000  cycles.  Width,  1  to  50 
microseconds.  Delay,  0  to  50  microseconds.  Sync,  output, 
up  to  50  volts,  either  polarity. 


SUMaii  SifMl  Centriltts 

Piihi  CmeratEft 

EM  SiEnl  CcRtfitMS 

S«»ari  Wavf  Gmtittra 
Vicaam  Tiibi  Vttliiiilcrs 

UHF  RaAt  Nme  t  FttM 
Sliei^th  Meitrs 

POWER  SUPPLY:  117  volts,  60  cycles.  (Also  available  for 

117  volts,  50  cycles;  220  volts,  60  cycles;  220  volts,  50 
cycles.) 

DIMENSIONS:  12"  high  x  26"  wide  x  10"  deep,  overall. 

WEIGHT:  Approximotely  135  pounds,  including  external  line 
voltage  regulotor. 

MtfEhD  Maters 

CriiOip  Maters 

^  ElVipDMt 

NEW  PRODUCTS  (continued) 

1 

i  ing  of  about  2  pound.s  of  copper. 

\  Type  NU-14GP4  is  a  14-inch  rec¬ 
tangular  tube  that  is  magnetically 
deflected  (70-deg  diagonal  angle) 
and  has  a  second-anode  potential 
rating  of  14,000  volts  maximum. 
The  focusing  electrode  requires  ap¬ 
proximately  2,500  volts  d-c.  Type 
NU-17FP4  is  a  17-in.  rectangular 
with  a  second-anode  potential 
rating  of  16,000  volts  maximum 
Type  \U-20FP4,  a  20-in.  rectangu¬ 
lar,  ha.s  a  focusing-electrode  poten¬ 
tial  of  approximately  3,000  volts 
for  a  second-anode  potential  of  14,- 

;  000  volts. 


Test  Dula  Rweirder 

Leeds  &  Northrup  Co.,  4934  Sten- 
ton  Ave.,  Philadelphia  44,  Pa.,  has 
announced  a  new  Speedomax  elec¬ 
tronic  recorder  featuring  a  range 
continuously  adjustable  over  a  20 
to  1  ratio,  and  zero  suppression  ad¬ 
justable  over  more  than  twice  the 
maximum  range.  Typical  uses  in¬ 
clude  measurements  with  strain 
gages,  temperature  difference  mea.s- 


I  urements  with  thermocouples,  and 
'  speed  measurements.  Calibrated  d-c 
:  millivolt  range  is  adjustable  from 
I  a  minimum  acro^is-chart  span  of 
1.1  mv  to  a  maximum  range  span 
'  of  22  mv.  Uncalibrated  coarse  and 
!  fine  rheostats  provide  maximum 
i  zero  suppression  of  —50  or  -f50 
I  mv,  continuously  adjustable  be¬ 
tween  these  limits. 


Stabilized  Broadcast  Unit 

The  James  Knights  Co.,  131  South 
Wells  St.,  Sandwich,  111.  The  JK-* 
57MT  stabilized  broadcast  unit  is 
unlike  conventional  crystals  (where 
the  electrode  turns  with  change 
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^Ci>ntact 


GENERAL>  pailTi 


Provi^^l 

Combi^ 


Vacuum  Tube 


How  to 


e  Solution  with  a  ComHilNfe  Metol 


A  leading  manufacturer  of  i  industrial 

tubes  and  electronic  equipmcl^^^i^^rd  with 
a  problem  of  finding  the  rigH^ 


a  sliding  contaa  in  vacuum  nil 


Copper  provided  a  mechanical  problem 


to  gall. 


Molybdenum  was  ideal  but  was  too  thick  to  fi 


costly  to  machine  out  of  solid  material. 


The  problem  was  presented  to  General  Plate  wh 


neers  quickly  found  the  solution  by  bonding  two  mtf, 
a  thin  layer  of  molybdenum  (.005")  to  a  thicket 


of  cupro>nickel  (.060"). 


The  result  was  a  General  Plate  Composite  Material  that 


easily  fabricated,  gave  the  performance  of  solid  melybdensim?^ 


reduced  costs  considerably. 


No  matter  what  your  problems,  it  will  pay  you  to  check  with 


General  Plate.  Their  vast  experience  in  combining  precious 


to  base  metals  or  base  to  base  metals  can  overcome  your 


problems  . . .  often  reduce  costs. 


General  Plate  Products  include 


Precious  to  base  metal 


laminations  . . .  Base  metal  laminations  . . .  Alcuplate  (cop* 
per  and  Aluminum)  . . .  Silver  solders  . . .  Laminated  con¬ 
tacts,  buttons,  rivets  .  .  .  PUdnum-fabricadon-refining  .  .  . 
Age-hardening  Manganese  Alloy  720. 
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Hov*  You  a  ComposHo  Motol  ProMoiiiT 
Gonorol  Plato  con  solvo  it  for  you 


GENERAL  PLATE 


OiWWoA  of  M^faU  A  Confrob  Corporoficn 
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TAYLOR  TUBES  INC.,  2312-18  WABANSIA  AVE.,  CHICAGO  47,  ILL 


(cofitifiiied) 


It’s  Powered  Right . . . 
When  It’s  Powered  with 


in  frequency)  in  that  the  variable 
electrode  only  moves  up  and  down 
in  guides  like  a  piston.  Frequency 
range  is  from  400  kc  to  1,750  kc. 
Nominal  temperature  is  60  deg  ± 
1  deg.  Adjustable  frequency  is  ± 
0.01  percent.  It  features  a  6.3-volt, 
1-ampere  heater.  The  unit  can  be 
supplied  with  octal  base  with  or 
without  thermometer,  and  can  be 
factory  set  for  operation  at  specific 
temperatures. 


These  Taylor  Tubes 
Representatives  are 
at  Your  Service! 


J.  M.  Cartwright  &  Son 
1336  Madison  Avenue 
Memphis  4,  Tennessee 

J.  M.  Cartwright  &  Son 
1145  Peachtree  St.,  N.  E. 
Atlanta  5,  Georgia 

F.  C.  Somers  &  Company 
18th  and  Grand  Avenue 
Kansas  City  8,  Missouri 

J.  Y.  Schoonmaker  Company 
2011  Cedar  Springs 
Dallas  1,  Texas 

W.  Bert  Knight  Co.,  Inc. 
10373  W.  Pico  Boulevard 
Los  Angeles  64,  California 

Dale  G.  Weber 
234  Sherlock  Building 
Portland  4,  Oregon 


Perry  Saftler  Associates,  Inc. 

53  Park  Place 

New  York  7,  New  York 

Harold  A.  Chamberlin 

31  Milk  Street 

Boston  9,  Massachusetts 

Ray  T.  Schottenberg 
152  Merion  Avenue 
Haddonfield,  New  Jersey 

Tanner  &  Covert 
600  Grant  Street 
Pittsburgh  19,  Pennsylvania 

Fred  J.  Stevens 
15324  Mack  Avenue 
Detroit  24,  Michigan 

Southern  Sales  Company 
1135  Lincoln  Tower 
Fort  Wayne  2,  Indiana 


D-C  Millivoltnieter 

Millivac  Instruments,  P.  0.  Box 
3027,  New  Haven,  Conn.  Model 
MV-17B  d-c  millivoltmeter  has 
been  rede.signed  to  give  improved 
performance  and  accuracy  with  a 
variation  in  calibration  of  less  than 
1  percent  for  20-percent  line-volt¬ 
age  change.  The  first  stage  of  the 
carrier  amplifier  has  a  gain  of  over 
1,000  and  is  directly  coupled  to  the 
second  stage.  Sensitivity  is  1  mv 
full  scale  with  6  megohms  input 
impedance  and  ranges  up  to  1,000 


J.  Fred  Whitehead 
5403  Massachusetts  Ave. 
Washington  16,  D.  C. 


ir  INDUSTRIAL 
ir  ELECTRONIC 


As  always,  Taylor  is  producing  tubes  of  superior  quality 
and  outstanding  performance.  The  Taylor  Representative 
nearest  you  is  ready  and  willing  to  discuss  your  particu¬ 
lar  requirements.  Call  on  him  for  information  any  time; 


1 


B  SEKVICINC 
POSITION 


A.  OPEN 
POSITION 


ELECTRONICS  — 4prf/,  ?95V 


A.  r«oturi«i9  Si«io«Nk  •clten. 

ClM«iy  Sh«4  klW*  Mm  9mt$f  mini. 
■i«»M  •<  Mtrf.  iMliiAt  4mU«  l»oldi 
titdu  wifw  Mhf  ptrmtt- 

t\m  Mfv  mttmt  H  •H  mcH. 


TBrM  MCtiM  tlMt, 
tctMM  tyf*.  Itcks  M  tllMlM 
^iliM  Miiy.  TriBpins  mtclii- 
nifm  cMtrtls  ImS 

(•Btcily:  Up  N  no  Ibt. 

Cfl.  m.  J7$ 


lug  tr«vtAiM  to  ■gnIgPiO  «<Hi  ftiiiipl* 
HiM<m  iMctoMlM  9m  Mrvtoing. 


Thrtt  MttiM  tIiOt,  prtfttitivt 
•clim  lypt-  Cepccify:  Up 
N  50  IN.  ptr  p«ir. 

CN.  Ho.  350 


TIm  MigllHor»  wodwlolf,  •mgHHO'  wodwtoto*  ood 

powdof  m<mH  «ro  «««OMd«dM  Wll-b—rhit  ol*d«< 

Md  mf  pimttmdi  ••  porant  fW  Oumth  9m  too  loMNod  for 
oorvKMif .  Tlio  orroogoioowt  U  9¥<k  Hi^  oU  ttoooo  poMls  con 
too  koo*  io  oworoHow  wtoito  to  huroffod. 


31-87  WHITESTONC  PARKWAY,  FLUSHING,  N.  Y.»  FLUSHIN6-9.1900 


Tliroo  MctioN  slid#,  profrosiivo 
•ctioo  typo.  Locks  hi  opon  ond 
closod  potitioos.  Providod  witli 
qoodroMt  to  ollow  for  liitiiif  to 

90  dofroos.  Lood  Copocity:  Up 
to  200  lbs. 

Cot.  Ho.  344 


Throo  soction  tiido.  proBrtsstvt 
octtoo  typo.  Locks  in  opoo  po- 
sitiofi.  SMdt  ioclodts  mtclionisiii 
for  ooiockifii  from  ItM  ootsido 
of  (kosiis  ond  tor  tilting  to  90 
dofroos.  Lood  Copocity;  op  to 
100  Itos.  por  pr. 

Cot.  Ho.  392 


TWto  toctton  slidt.  profrtssin 
octioo  typo.  Locks  in  titondod 
position  only.  Tkomto  rolooso  con* 
trols  onlockinf.  Lood  Copocity. 
Up  to  201  Itos.  moiimom. 

Cot.  Ho.  in 


»  The  present  preparedness  program  requires  that  mano- 
1  facturers  be  absolutely  certain  of  the  precision  and 
dependability  of  all  component  parts.  Over  50  years 
8SS  of  dependability  lie  behind  Grant  Pulley  &  Hardware 
9^  Co.  Our  extensive  engineering  and  research  department 
is  constantly  planning  new  and  improved  sliding  de- 
vices.  This  department  is  available  for  consultation  on 
individual  specifications,  and  also  provides  engineering 
liaison  from  Inception  to  conclusion  of  production. 
Chassis,  Cansoles,  Racks,  any  device  where  access  to 
parts  or  motion  of  equipment  is  desired  should  be 
f  equipped  with  Grant  Slides.  Wherever  the  installation, 
t  laboratory,  tank,  bomber,  ship,  mobile  or  stationary 
to  unit  ,  .  ,  you  save  time  and  manpower  when  you  use 
K  Grant  Sliding  Devices. 

^  Grant  Slides  are  adaptable  for  many  military  uses,  and 
H  Grant  customers  with  Government  contracts  can  rely 
H  upon  the  dependability  of  Grant  cooperation  and 
delivery. 


FOR  FURTHfR  INFORMArtON  WHm 
fifCTRONfC  IMOINteiUMO  DIVISION 


GRANT  PUUEY  A  HARDWARE  CO. 


A«k  for  the  now 

informative  North  Relay  Catalog 


w. 


% 


THE 


NORTH  ELECTRIC 


HOBTH 


IS  A 

"BRAIN  CELL 


caption  is  more  than  a  figure  of  speech.  This 
sensitive,  fast-acting  North  Relay  is  one  of  a  large 
variety  made  by  North  Electric  Manufacturing  Company. 
Their  jobs  involve  “thinking  through”  orders  flashed  to 
them  electrically  in  all  kinds  of  remote  control  circuits, 
from  simple  power  transfer  to  elaborate  counting  se¬ 
quences,  as  in  tabulating  machinery  or  automatic  tele¬ 
phone  control  without  mechanical  switches.  The  fact 
that  this  particular  relay  was  originally  developed  for 
telephone  work  is  indicative  of  the  extra  precision  and 
quality  you  can  expect  from  North  Relays.  You  can  also 
expect  to  get  from  North  a  relay  that  will  exactly  fill 
YOUR  needs,  either  from  stock  or  from  special  engineer¬ 
ing.  If  you  are  designing  circuits  in  which  dependability 
is  a  must,  specify 


NORTH  RELAYS 


field  ion-trap  magnet  for  the  pre¬ 
vention  of  ion-spot  blemish.  Maxi¬ 
mum  ratings  include:  anode  volt¬ 
age,  18,000  v;  grid-No.  2  voltage, 
410  v;  grid-No.  1  voltage,  negative- 
bias  value,  125  v;  positive-bias 
value,  0  v;  positive-peak  value,  2  v. 


Output  Power  Meter 

The  Daven  Co.,  191  Central  Ave., 
Newark  4,  N.  J.  Type  OP-962  out¬ 
put  power  meter  is  designed  to 
measure  the  actual  power  delivered 
by  an  audio  signal  system  to  a  given 


V  d-c  at  60  megohms.  It  may  also 
be  used  as  a  micromicroammeter 
with  a  separate  shunt  box,  type 
MV-171. 


General  Electric  Co.,  Schenec¬ 
tady,  N,  Y.  The  20CP4,  a  20-inch 
rectangular  picture  tube,  is  a  mag¬ 
netic-focus  and  deflection,  direct- 
view,  all-glass  type  for  tv  applica¬ 
tions.  Screen  area  is  217  sq  in. 
It  features  an  electron  gun  designed 
to  be  used  with  an  external  single- 


NEW  PRODUCTS 


(continiM^) 


Large  TV  Picture  Tube 


How  to  make  a  Magnetic  Core 
that’s  really  small? 


•  •  • 


Writ*  tor 

BLUE  SHEETS 

•n  AII*aMny 
■tectTkal  Ntotortols 

Complete,  laboratory* 
certified  data  on  each 
grade — its  physical  prop* 
erties,  electrical  charac* 
teristics,  uses,  methods 
of  handling,  etc.  Write 
for  Blue  Sheets  on  the 
materials  in  which  you 
are  interested. 

ADDRESS  DERT.  E-U 


When  the  conditions  of  service  make 
it  imperative  for  you  to  hold  the  size 
and  weight  of  magnetic  cores  at  an 
absolute  minimum,  that's  the  place  to 
use  Permendur.  With  this  material 
you  can  push  the  flux  density  up  to 
20  kilogausses,  and  practically  elimi¬ 
nate  weight  as  a  consideration. 

Along  with  its  suitability  for  cores 
wherever  the  premium  is  laid  on 
compactness,  Permendur  is  just  the 
thing  for  sonar  magnetostriction 
applications,  too.  We  maintain 
proper  annealing  facilities  for  this 
alloy.  Write  for  technical  data  on  it, 
and  let  our  engineers  help  you  to 
cash  in  on  its  possibilities. 


LLEGHENr 
UDIUM 

STEEL  CORPORATION 
Pittsburgh,  Pa. 


ELECTRICAL 

INDUSTRY 


WAD 
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Inquiries  are  invited. 


Bendix-Pocific  has  recently  developed  new  band  post  ond 
low  poss  filters  for  telemetering  receiving  stations.  The 
bond  pass  filters  ore  chorocterixed  by  high  ottenuation  out¬ 
side  the  poss-bond  by  low  insertion  loss  and  by  extremely 
fiat  frequency  response  ond  constont  phase-shift  within  the 
pass  bond. 

The  tow  pass  filters  are  designed  to  improve  the  quality 
of  telemetering  recordings  through  the  reduction  of  Inter- 
modulotion  noise  and  by  providing  ideol  electrical  dampen¬ 
ing  at  the  input  of  the  recording  galvanometer. 


BENDIX-PACIFIC 


TELEMETERING 


EQUIPMENT 


PROVIDES 


COMPLETE 


INSTRUMENTATION 


Bendix-Pacific  standard  telemetering  com¬ 
ponents  can  be  combined  into  a  compact, 
highly  efficient  assembly  to  meet  exactly 
your  specified  requirements.  This  extreme 
flexibility  has  been  accomplished  through  the 
use  of  the  building-block  principle  which  per¬ 
mits  the  purchaser  to  assemble  readily  an 
instrumentation  system  exactly  suited  to  his 
specific  needs-thus  effecting  the  utmost  economs 
in  volume,  weight  and  cost. 


In  addition  to  its  standard  components  Bendix- 
Pacific  provides  application  engineering  and  cus¬ 
tom  system  design,  fabrication  and  test  of  complete 
systems,  installation  and  field  test  and  data  reduc¬ 
tion.  Complete  receiving  station  facilities  can  also 
be  supplied. 


TO  MEASURE... TO  INOICATE . . .TO  WARN  AT  A  DISTANCE 

tASTEtN  ENGINEERING  OFFICEi  473  FIFTH  AVE..  NEW  YORK  17,  N.Y. 


NEW  PRODUCTS  (eoMiniKd) 

load.  It  is  also  suited  to  such  ap¬ 
plications  as  the  determination  of 
characteristic  impedance  of  an  a-c 
.source,  effects  of  load  variation  on 
a  signal  system,  transmission  line 
equalization  measurements  and  ra¬ 
dio  receiver  measurements.  The 
meter  covers  the  range  from  0.1 
mw  to  100  watts.  It  features  40  se¬ 
lected  impedances  between  2.5  and 
20,000  ohms  and  an  accuracy  of  ±2 
percent  of  the  30  to  10,000-cycte 
range.  The  indicating  meter  is 
calibrated  from  0.01  to  0  watt  and 
from  —10  to  -flO  db.  Zero  level 
is  1  mw. 


Miniature  Paper  Capacitors 

Pyramid  Electric  Co.,  1445  Hud¬ 
son  Blvd.,  North  Bergen,  N.  J.  Type 
PG  Glasseal  miniature  paper  ca¬ 
pacitors  are  assembled  in  metal 
tubes  with  glass-metal  terminals. 
They  will  fully  meet  the  most  ex¬ 
acting  demands  of  high-vacuum. 

X 


high-pressure,  temperature-cycling, 
immersion-cycling  and  corrosion 
tests.  Temperature  ranges  are  from 
—  55C  to  -fl25C;  capacitance  range, 
from  0.001  /if  to  1.0  /if;  and  voltage 
range,  from  100  to  600  volts  d-c 
operating. 


Power  .4niplifier 

Generate  Radio  Co.,  275  -Massachu¬ 
setts  Ave.,  Cambridge  39,  Mass. 
Type  1233-A  power  amplifier  is  a 
wide-frequency  range  aperiodic  am- 
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Squeeze  without  sacrificing  efficiencr  or  perform- 
ance — A1.DENS  has  long  anticipated  the  trend  to 
miniaturization  and  has  oeen  conducting  extensive 
work  for  both  government  and  commercial  appli- 
cations^already  has  a  wide  line  of  components 
developed  which  can  become  standard  to  help 
many  of  your  limited  space  requirement 
needs.  Conneaors«  indicator  lights,  fuscholders, 
terminals,  pluu  and  sockets  all  take  a  minimum 
of  space,  and  yet.  good  fnactical  enginttfing 
iieitgn  has  eliminated  possible  assembly 

^afffully  designed  ALDEN  components 
fit  into  your  production  techniques  using 
standard  produaion  tools. 
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ALpEN  performance  proven  unit  cabling  is 
designed  tpecipcaUy  for  the  job  it  is  to  be  used 
on  ....  .  Here  is  what  ALDEN  engineers  do 
for  you— fake  your  prototype  model,  engineer  to 
yom  specific  reauhements  cables  which  incorpo¬ 
rate  years  of  technical  design  and  development  of 
conneaors  and  wire  services.  You  get  cables  that 
are  economic  and  efficient  units  which  allow 
instant  continuity  checks  and  rapid  replacement 
in  the  field.  ALDEN  unit  cabling  solves  the  prob¬ 
lems  of  malfunctions,  time  delays,  excessive  pro¬ 
duaion  costs  and  high  service  cost  in  the  field 
caused  by  cables  designed  as  an  afterthought. 


PLUG-IN  COMPONENTS 


ImaVMlwm  and  irngennUr—tkiU  and  tnadueti 
tacihliei  are  combined  at  ALUFNS  to  raanufi 
lure  computer  componentf  that  are  nandard  pi 
duaion  items.  ALDENS  is  working  with  laboi 
tones  and  other  manufaaurers  developing  cm 
puter  components->-taking  them  from  the  id 
stage,  designing  them  into  components  embodyii 
worhtng  production  design  principles  and  geaii 
into  volume  manufaaure. 

Recent  developments  imlude  a  new  storage  at 

Rulse  handling  component,  the  Static  Magnet 
lemory.  designed  and  manufaaured  in  coniur 
tion  with  the  Harvard  Computation  Laboratni 
and  a  multiple  conneaion  socket  for  the  RC 
SB25fi  Memory  Tube.  ALDE.N  S  skill  and  ingen 
ity  at  setting  up  assembly  line  techniques  great 
reduces  costs  and  makes  available  practical  cos 
ponents  that  permit  the  profitable  application 
many  new  ideas  in  the  computer  fieia. 


ALDEN  IS  pioneering  a  whole  series  of  compo¬ 
nents  for  plug-in  unit  construaion  .  .  .  Accessible, 
back  connected,  slide-in  lock-in  chassis,  rug^ 
color-coded  back  conneaors  for  slide-in  plug-in 
chassis,  dress  up  bousing  and  rugged  bases  for 
Plug'in  units,  and  quick  aaing,  easily  operable 
fastenings  and  locks  for  plug-in  units.  ALDEN 
design  IS  tremendously  popular  and  is  fast  becom¬ 
ing  the  standard  for  plug-in  construaion. 

Sturdy  plug-in  chassis  design  gives  you  quick  and 
positive  insertion  and  removal.  ALDEN  colors 
coded  back  conneaors  make  and  break  elearical 
conneaions  smoothly  and  efficiently — rapid  check, 
service  and  changeover  of  chassis  umt  is  com¬ 
pleted  with  ease. 

Extremely  flexible  plug-in  kits  allow  you  to  de¬ 
sign  circuits  and  mount  components  as  ultra* 
compact  Plup-in  units  ...  on  a  production 
assembly  basts. 


TOP  CONNECTED 
CONTACT  CONNECTORS 


be  acqu.inied  wilh.  From  tin.le  wire  to  mull 
wire  conneaors  you  gel  these  txetmiv,  performanc 
design  features.  ALDEN  famous  top  connected  cot 
tacts  ^htch  allow  ultra  compact  connector  desig 
requiring  less  space,  less  material— is  attache 
direaly  to  forward  end  of  the  contaa;  No  men 
IS  pasted;  No  bulky  housing  is  necessary.  /(Hr® 
molded  insulation  around  each  clip  and  lead — a 
danger  of  insulation  pull-back  and  no  need  c 
insulating  tubing  around  wiring.  Indixidual  strai 
each  lead  lead  held  without  the  use  c 
cable  clamps  or  Underwriters’  Imoc.  Wire  i 
crimped  firmly  to  contaa  at  solder  ioint  and  capi 
lary  aaion  gives  perfect  connections  without  das 
ger  of  cold  solder  joint. 


COMPUTER  COMPONENTS 


MINIATURIZED  COMPONENTS  UNIT  CABLING 


HOW  ALDEN  CAN  HELP  YOU 
IN  THE  DAYS  AHEAD 

Now,  more  than  e»er,  “  *». 

component  on  your  line  fall  l,bor.  Don't  eat  up 

$peeJ,  usinit  a  minimum  of  highlr 

sent*  further  problem*  of  eheek  and  »er»ice. 

It  i.  extremely  necessary  in  the  crit^l  d-ys  -he^  I 

production  pitfall,  and  i‘’DeSn  w«l  heTp”ou 

sible.  Using  components  of  ALDEN  Design  P  y  ^  j 

maximum  eate  and  efficiency. 

To  get  real  production  design,  one  has  to  ^e^n'lngT. 

-S"rWar'"o?rth 

that  have  become  standaH  for  '^orfcinjf  production 

therefore  we  actually  anticipate  and  take  into 
end  use.  We  lest  and  fudge  each  new  '""'P*?"**"' 

ance  oTyou™  pcmhlrtrarnrhorii  w^  /al/'IIito"  tandard  production 

assembly  ti^ehniques. 

Al  DENS  is  set  up  with  extremely  flexible  /"V'''”’! 

x'lwe::!"  ■of*':l:riir:nd":L^d^^^^^^  teehn^ai 

ami  prrtfcal  knowledge  of  en^ine^rin^^ 

Sore  lime.  «.re  money,  eliminate  u>o.»e-Knou-  ALDEN  design. 
Send  for  descriptive  folder,  “What’s  New  al  Alden’s” - 


ifliD€N  Products  Company^ 

}  117N.  Main  St.,  Brockton  64E,  Mas*. 


1 


!'■ 


HI*  ►'fcoi/uCT; 


[jr</vi<iiriy  a  maxirmim  of  15 
watti".  ojtjyut  with  than  0.2  volt 
inii'jt.  In  addition  Uj  iU  um;  ai>  a 
y*rn<fra]  lalioraUiry  or  teiftinjr  ampli- 
fiirr  it  hax  t;iK:<rif«.-  aiifilication*  in 
th«-  dhvifiK  of  Kuptrri'onic  /ifntra- 
torn,  thi-  i-xcitiriy  of  hroadtaitt  an- 
tennar.  for  mi-aiiuremi^nth  with  d*;- 
flwtion-tyin;  iiiAtrumcnti!,  and  for 
ijt?o  ai!  an  o»ciIJo)fcoi>«;  d<;flector  am- 
jilificr.  Three  output  combinationH 
are  available  w'ith  a  maximum  fre- 
fjuency  rariKo  from  20  cycle*  to  3 
me.  Output  tranhformeri!  fumixh 
low-imiiedance  output  up  to  1.5  me. 
Noi*e  and  diiitortion  are  low  on  all 
ran^e*.  Heading*  of  output  voltatre 
are  tiiven  on  a  3-ranye  pane]  vtvm. 


High-Fidelity 

Output  Transformers 


lOM  UMt«  W*«4  t*0  f*u« 


(ialihrator 

TkNKOK  Ki.m.tkk;  IjkvT’;i/>I'.mi-,nt 
f.'o.,  Inc.,  343  O'la.iNon  Ave.,  Brook¬ 
lyn  5,  N.  Y.  The  A-42K  o“ci)lo«coi>e 
calibratiir  i*  e)i»entially  a  nouree  of 
rontiiiuoiJHly  variable  monitored 
voltat^e  from  0.0005  volt  to  100  volt* 
rmn.  When  uxed  with  any  o.icillo- 


SuiKor  lia»  taken  ailvania^e  of  the  movi  advarued  deM}{n  and 
inanidat luring  |ira(ii(et  in  l>rin>{  you  a  veriev  of  niil|)nt  iranvfnrmerv 
(nnil>inin){  niitklandiiiK  audio  rcv|>onM.‘  with  very  niiMlerate  covl. 

I'.xleiuivcly  interleaved  “irifilar"  winiliiiffv, exiretnely  iikIii  <.ou|>linf{, 
and  larefid  eleiirual  Balaiite  revidt  in  audio  fidelity  to  pleave  the  rnoM 
I  ritual  lalivl.  An  inex|>envive,  hut  lliorouf{ldy  practical,  iy|>e  of 
moiinliiiK  It  iiteil  tince  elalxirale  vbieldin^  it  not  rccpiircd  at  the  audio 
output  |Miwer  level. 


mo«imwm  pow«r  (•v*!  rofiny  of  50  wott%  ond  provido  o  wtdo 
imp«d<incft»  for  popolor  orviptift«r  oppitcolioni. 


Iitlod  port  nwmbor*  hav»  i 
of 


Mcope  it  enable*  the  uiierator  to 
make  mea*urementH  of  voltaKe.* 
within  thi*  ranire.  It  haa  the  added 
feature  of  btdnK  calibrated  directly 
in  peak  to  peak  volt*  and  decibel.* 
a*  well  a*  rm*  volt*.  Price  i*  $24.95 
complete  with  tube  and  inKtruc- 
tion*. 


For  <ompl«f«  tpo< if icrttioni  und  pruoi  of  moro  thon  450  tiock  port 
nwmb««».  iniludiny  olhor  high  fidahfy  tran%formort,  too  (ho  curroni 
5f«*rt«H  cutulog  A»k  your  duirtbufor  for  o  copy  or  writo  diroct. 


ItliN'Irumugnelic 
SliicIfliiiK  Metal 

AMKKICAN  (iLADMKTAhS  Co.,  Car- 
iieirie,  Pa.  Klectroshield  metal 
.sheet*  are  recommended  for  such 
uHe*  a*  eliminatinK  electromaKnetic 
diHturbances  causinK  interference 


3S7S  ilSTON  AVENUE,  CHICAGO  IE,  ILLINOIS 


April.  195;  — ELECTRONICS 


PA91 

tifi 

iMf> 
ir  Pi 

IN  OHMt 

5tc  iMr 

IN  OHM5* 

MAX  XBI 

0  c 

rm  MAtf 

Nir 

riicr 

A  AOAO 

1  V)0 

B.  14 

200  HIM 

$10  BA 

A  Mkl 

B.  U 

1  50  mo 

10  BA 

A  tOtl 

KiOO 

B.  U 

1/5  me 

10  BA 

Atoia 

5000 

B.  14 

150  me 

10.BA 

A-«Ot4 

♦000 

B.  14 

100  mo 

lO.BA 

A  tOAO 

1500 

too 

200  mo 

10.BA 

A  *041 

2500 

VX) 

150  mo 

10.SA 

A-AOA3 

3000 

wo 

1/5  mo 

lO.BA 

A  SOA) 

5000 

500 

1  50  me 

10.BA 

A  t0«4 

HfXKi 

wo 

100  mo 

lO.BA 

1 


Copper  hum  Bulletin 

—  _  . 

*Br|dgeport"  MILLS  IN  BRIDGEPORT,  CONN.  AND  INDIANAPOLIS.  IND.-IN  CANADA:  NORANDA  COPPER  AND  BRASS  UMITED,  MONTREAL 


Good  Tools  and  Methods  Ease 


On  through  holes,  “gun"  or  "chip 
driver"  taps  are  normally  recom- 


Machining  of  Copper,  Bronze 


mended.  On  blind  holes,  except  when 
there  is  sufficient  clearance  between 
the  tap  and  the  bottom,  chip  dnvers 


The  Ijroad  use  of  copper.  phosph«>r 
bronze  and  other  high-copper  alloys 
p<,se  a  problem  to  products,  methixls 
and  twl  engineers  in  the  electronic 
field  from  a  machinability  standpoint. 

Oxygen-free  copper,  for  example, 
has  one  of  the  lowest  machinability 
ratings  of  any  of  the  copper  products, 
yet  precision  dimensions  and  high  fin¬ 
ishes  are  expected.  At  the  same  time, 
the  mounting  preparedness  program 
calls  for  high  priKfuction. 

On  much  of  the  electronic  produc¬ 
tion.  the  use  of  sulphur  in  the  coolant- 
lubricant  is  ruled  out  due  to  its  attack 
on  the  metal  with  subsequent  discol¬ 
oration.  Sulphur-free  mineral  oils  and 
soluble  oils  are  employed.  Normally, 
when  using  a  soluble  oil,  the  20-1  ratio 
of  water  to  the  oil  is  cut  to  10-  or  15-1 
since  lubrication  is  a  greater  factor 
than  cooling  with  the  lowered  surface 
speeds  and  feeds  used  on  copper  and 
high-copper  alloys. 

ContzoUed  Coolant  Important 

Of  utmost  importance  is  a  well-di¬ 
rected,  heavy  supply  of  cutting  com¬ 
pound.  Care  must  be  taken  to  insure 
the  stream  hitting  the  tool  and  the 
work  and  not  splashing  off  into  space. 
Sometimes  a  lower  pressure  will  be  the 
answer,  as  well  as  using  two  or  more 
streams. 

In  drilling  and  tapping  the  cutting 
compounds  should  be  so  directed  as  to 
wash  away  the  chips. 

Carbides  Reduce  Problems 

The  use  of  carbide  tools  is  strongly 
advised  not  only  from  the  standpoint 
of  longer  tool  life  and  increased  speeds 
and  feeds  but  from  the  finish  require¬ 
ments.  They  will  more  than  pay  for 
themselves  in  reduction  of  downtime 
and  gcHid  results. 

T ungsten  carbide  does  not  “load”  up 
as  rapidly  as  tool  steels  when  machin¬ 
ing  copper.  On  highly  ductile  metals, 
rake  angles  of  2-8  degrees  are  nor¬ 
mally  recommended  with  clearance 
angles  of  about  7  degrees.  However, 
these  angles  should  be  held  to  the  low¬ 
est  point  possible  to  give  added 


PhcMphor  brf,fnxe  tcrrminaU  for  micro  wave  equip 
men!  turned  in  Sw'i%«  arrew  machtnei. 

strength  to  the  cutting  CKige  yet  carry 
the  chip  away.  Tools  should  be  set  on 
center  or  slightly  above  rather  than 
below  the  centerline  of  the  work.  Too 
large  a  radius  will  cause  chattering  and 
trxj  small  is  likely  to  produce  a  thread¬ 
ed  appearance. 

Surface  speeds  of  200  to  300  feet 
per  minute  can  be  used  depending  on 
the  depth  of  the  cut.  On  finishing  cuts, 
care  should  be  exercised  in  the  amount 
of  stock  left  for  the  finishing  tool.  Suf¬ 
ficient  metal  must  be  left  to  permit  the 
tcMil  to  cut  rather  than  drag  the  chip  off. 

Hord>Chrome  Plate  Helpful 

Fast  spiral  drills,  polished  and  hard- 
chrome  plated,  give  excellent  results, 
especially  from  the  standpoint  of  chips 
welding  to  the  cutting  edges. 

Carbide  inserts  have  also  proved 
worthwhile  in  producing  good  finishes 
with  drills. 

In  chasing  threads,  cemented  car¬ 
bide  has  also  helped  to  improve  tool 
life  as  well  as  finish  and  accuracy  of 
threads.  Some  concerns  have  used 
high-speed  chasers  which  have  been 
chrome  plated. 

Much  has  been  written  on  the  choice 
of  taps  for  copper  and  the  high-copper, 
I  non-leaded  alloys. 

!  Polished  Hutes  Suggested 

I  Two  things  are  pretty  much  agreed 
upon:  polished  flutes  and  chrome 
plate.  Not  only  is  welding  reduced  but 
the  frictional  load  is  diminished. 


should  not  be  used.  Either  two  or  three 
or  four  flutes  are  normally  selected. 

Tap  breakage  can  result  from  run¬ 
ning  a  tap  too  slowly  or  through  dull¬ 
ness.  Sharp  taps  are  essential 

Machining  of  phosphor  bronze  rod 
for  various  terminal  pins  and  connec¬ 
tors  of  both  male  and  female  types  in 
Swiss  screw  machines  is  generally 
done  with  cemented  carbide  tools. 
High  finish,  concentricity  and  accuracy 
are  normally  required  in  these  parts. 

Flat  Carbide  Drills  Used 

Surface  speeds  between  200  and  300 
1pm.  are  used.  Flat  drills  of  solid  car¬ 
bide  are  generally  preferred  to  twist  or 
fast  spiral  drills.  Finishes  with  flat 
drills  usually  are  equivalent  to  a 
reamed  hole  on  this  small  work. 

In  cutting  copper  and  phosphor 
bronzes,  rigidity  of  tools  and  machines 
is  important  to  eliminate  chatter  and 
“hogging  in"  and  to  maintain  dimen¬ 
sional  stability. 

Cleanliness  Essential  lor  Plating 

The  majority  of  parts  in  micro-wave 
equipment  is  silver  plated.  Cleanli¬ 
ness  is  about  half  the  battle  in  obtain¬ 
ing  an  intimate  bond  between  the  base 
metal  and  the  silver. 

Many  types  of  cutting  compounds 
are  difficult  to  remove  thoroughly.  It  is 
advisable  to  consult  cleaner  supply 
houses  on  the  best  method  to  remove 
the  specific  coolant. 

Not  only  does  an  unclean  surface  on 
the  base  metal  lead  to  blistering,  flak¬ 
ing  and  peeling,  but  the  plating  baths 
may  be  contaminated. 

Thorough  rinsing  after  cleaning  and 
plating  is  impierative.  Failure  to  rinse 
after  plating  may  leadtostainingas  will 
failure  to  dry  the  parts  after  rinsing. 


Solid  •ifitered  carbid*  flat  drill  u«ed  io  automatic 
machine*  on  phosphor  bronze.  (6444) 
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NEW  STEVENS  THERMOSTAT 


fast  response  •  dose  temperature  control 


Specifically  engineered  for  elec¬ 
tronic,  appliance  and  apparatus  ap¬ 
plications,  compact  Type  M  Stevens 
Thermostats  assure  fast  response 
and  close  temperature  control — 
characteristics  of  larger  Stevens 
Thermostats. 


Action  of  new  Type  M  thermostat  is  extremely 
precise  because  bi-metal  element  is  electrically  inde¬ 
pendent.  Bi-metal  disc  rests  on  top  of  rigid  Monel- 
backed  contact  disc,  which  carries  current  on  its  silver 
side  because  of  minimum  electrical  resistance.  Since 
bi-metal  carries  no  current,  artificial  cycling  and  life¬ 
shortening  "jitters”  are  eliminated. 

Double,  heavy-duty  silver  contacts  in  series  mini¬ 
mize  arcing,  further  increase  thermostat  life.  Heat- 
resistant  stainless  steel  or  Inconel  return  spring  as¬ 
sures  positive  On  or  Off  position.  Silver-plated  brass 
or  steel  terminals,  mounted  on  non-conducting  Als*- 
mag  base,  are  furnished  in  standard  or  special  shapes. 

Get  faster  response  and  closer  temperature  control 
on  small  current  differentials.  Specify  Stevens  Type 
M  Thermostats  on  your  appliances  and  industrial 
apparatus  —  for  better  performance,  longer  life. 


STEVENS 


manufacturing  company,  inc. 

MANSFIELD,  OHIO 


NtW  PRODUCTS  (coiitiiiued) 

with  tv,  radio  and  radar;  or  inter¬ 
ference  with  delicate  electronic  in¬ 
struments  such  as  used  in  the 
aviation  industry  or  medical  lab¬ 
oratories;  or  in  shielding  apparatus 
such  as  diathermic  equipment  to 
prevent  interference  with  neighbor¬ 
ing  communications  equipment. 
Specifically  it  is  indicated  for  such 
applications  as;  high-quality,  low- 
level  microphone  input  transform¬ 
ers;  shielded  rooms;  coaxial  shield¬ 
ing  of  1-f  transmission  lines;  or 
enclosures  for  specialized  electronic 
test  equipment.  It  is  available  in 
standard  metal  gages  and  sizes,  and 
may  be  welded,  brazed,  silver  sol¬ 
dered,  spun,  drawn,  stamped  or 
punched.  Electroshield  sheets  also 
feature  a  conservation  of  copper. 

Eleetrioul  .\|>purutii»> 
CoiiipiiUT 

Brownell  Distributors,  308  Canal 
St.,  New  York,  N.  Y.  Of  interest  to 
the  maintenance  engineer,  motor 
design  engineer,  transformer  engi¬ 
neer  and  motor  rebuilder  is  a  new 


slide  rule,  the  Uatarule,  illustrated 
above.  In  making  any  type  of 
change  in  the  coils  or  winding — 
whether  in  the  form  of  frequency, 
voltage,  number  of  turns,  connec¬ 
tion,  speed  or  size  of  wire — or  in 
testing  or  determining  the  effect  of 
such  a  change  in  existing  design, 
the  Datarule  indicates  the  effects 
of  such  change  on  the  other  related 
factors  in  coil  or  winding  design. 


Sweeping  OseiJIator 

K,\y  Electric  Co.,  Pine  Brook, 
N.  J.  The  Super-Sweep,  a  new 
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Remarkable  new  compactness  in  precision  control 


The  extreme  compactness  of  the  new  Type  1623  Motor- 
Driven  Induction  Generator  has  been  achieved  with  no  sac¬ 
rifice  of  general  performance  characteristics.  Like  its  “bigger 
brothers”  in  the  Kollsman  line,  the  Type  1623  combines,  in 
a  single  frame,  motors  of  high  torque/inertia  ratio  with 
generators  offering  linear  voltage  vs.  speed  over  a  wide  range. 

Where  size  and  weight  are  prime  considerations,  this  4.2- 
ounce  unit  will  prove  the  solution  to  many  precision  control 
problems.  Separate  induction  motors  and  generators  are  also 
available  in  the  same  diameter  frame. 

For  further  information  on  the  1623  and  others  in  the 
complete  Kollsman  group  of  miniature  special  purfK)se  AC 
motors— or  if  you  require  a  unit  to  your  own  specifications— 
write;  Kollsman  Instrument  Corporation.  SO-OS  43th 
3 venue,  Elmhurst.  New  York. 


T/pe  7623  Motor-Driven 
induction  Generator 

Motor  characteristics:  Maximum  torque  at  stall  — 
smooth-running  (will  not  “cog”)— fast-reversing— 
operates  from  two-phase  source,  or  from  single-phase 
with  phase-shifting  condenser— available  for  60  or  400 
cycle  operation. 

Generator  characteristics:  Low  residual  voltage  and 
voltage  “spread"— constant  frequency  output— amplitude 
directly  proportional  to  speed. 

Unit  characteristics:  Both  rotors  mounted  on  same 
shaft,  assuring  positive  alignment— stainless  steel  hous¬ 
ing-hardened  beryllium  copper  shaft— corrosion- 
rc-sistant  nickel  steel  laminations  —  high  temperature 
insulation  (up  to  200°  C.  total  temperature)  —  stainless 
steel  precision  ball  bearings  —  weight:  4.2  ounces. 


KOLLSMAN  INSTRUMENT  CORPORATION 


ELMHURST,  NEW  YORK  •  GLENDALE,  CALIFORNIA 
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NEW  PRODUCTS 


In  the  laboratory 


sweeping  oscillator  for  the  uhf  and 
microwave  ranges,  has  the  follow¬ 
ing  features:  frequency  range,  500 
to  2,000  me  and  up;  sweep  width, 
30  me  and  up ;  output  approximately 
0.5  volt  maximum  from  a  50-ohm 
internal  impedance.  It  has  an  ac¬ 
curate  absorption-type  wavemeter 
for  measuring  and  setting  fre¬ 
quency,  and  includes  a  variable  out¬ 
put  attenuator  covering  a  range  of 
30  db.  Output  is  flat  within  0.1  db 
per  me  while  sweeping.  Price  is 
$2,500  complete. 


Repeated  tests  by  leading  set 
manufacturers  prove  it  to  be 


F-M  Comiiiiiiiiration^ 

Monitor 

Hewlett-Packard  Co.,  395  Page 
Mill  Road,  Palo  Alto,  Calif.  Model 
337A  low-cost  f-m  communications 
monitor  requires  no  adjustment 
during  operation.  No  i-f  calibration 
is  required  because  the  i-f  is  low 
(30kc)  and  circuits  are  not  sensi¬ 
tive  to  signal  level  changes.  The 
unit  gives  continuous  indication  of 
frequency  and  modulation  .swing, 
and  monitors  by  transmitter  output 
.sampling  or  antenna  pickup.  It  in¬ 
cludes  a  peak  modulation  indicator 


Tops  in  overall  performance 
High  in  quality 

Low-priced  —  offering  maximum 
performance  per  dollar  cost 

Manufaefurers  are  invited  to: 

1  Write  for  complete  technical  data 

2  Request  engineering  service 

3  Write  for  prices  and  availability 

4  Inquire  about  latest,  advanced  developments 


and  an  audio  output  for  aural  moni¬ 
toring.  Frequencies  from  30  me  to 
175  me  may  be  monitored,  and  the 
instrument  is  sensitive  enough  to 
monitor  mobile  units  some  distance 
away. 


Air  Trimmers 


Cethode^Rey 

Tubes 


^  Centre- Kooled 
Selenium  Rectifiers 


Laboratory  Amplifier 
Hermon  Hosmer  Scott,  Inc.,  385 
Putnam  Ave.,  Cambridge  39,  Mass. 
Type  210-B  Dynaural  laboratory 
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VARGLAS  SILICONE,  pioneered  by  VARFLEX  CORPORATION, 
is  the  first  and  only  Class  H  insulation  with  these  features: 

1.  VARGLAS  — Continuous  filament  Fiberglas  —  a  moisture  and  fungus  proof  material  which 
will  not  burn  and  is  chemically  inert  —  strong  and  flexible  at  high  and  low  temperatures. 

2.  NORMALIZING — Removes  binder  and  organic  inclusions  from  the  Fiberglas  —  improves 
electrical  qualities  and  allows  uniform  impregnation. 

3.  SILICONE  HIGH  TEMPERATURE  RESIN  — Which  has  a  natural  affinity  for  the  Fiber¬ 
glas,  renders  it  abrasion-resistant,  flexible  and  non-fraying. 

V ARFLEX  O^^RPORATION/  manufacturers  of  electricol  insulating  tubing  and  sleev¬ 
ing,  are  insulation  specialists.  If  you  require  special  insulation,  write  us  about  your  problems. 
We  will  gladly  quote  on  your  individual  requirements  or  NEMA  specifications.  We  have  o 
complete  line  of  sleeving  and  tubing,  based  on  Fiberglos,  cotton,  and  extruded  plostks. 


Varflex  invites  you  to  test  these  free  samples 
of  Varglas  Silicone  in  your  own  plant  or  labora- 


COtifrOH! 

VARFLEX  SALES  CO.,  INC. 

308  N.  JAY  ST.  ROME,  N.  Y. 


Varglos  Silicone  Electrical  Insulating  Tubing  and  Sleeving 

Lead  Wire  and  Tying  Cord 

VARGLAS  SILICONE  is  a  sensational  new  electrical  insulating  sleeving  and  tubing  developed  by 
our  laboratory  and  pilot  plont  during  the  last  war.  It  is  a  product  which  combines  Varglas  and 
Silicone  to  bring  revolutionary  possibilities  to  electrical  insulation. 

VARGLAS  SILICONE  is  efficient  under  a  wide  temperature  range  ...  to  500°  F.  or  more  in  some 
applications,  yet  remains  completely  flexible  at  — 85°  F.  It  has  excellent  resistance  to  moisture; 
is  flame  resistant  and  self-extinguishing. 
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NEW  PRODUCTS 


amplifier  has  a  frequency  response 
flat  from  12  to  22,000  cycles;  har¬ 
monic  distortion  less  than  0.5 
percent  at  full  20-watt  output;  first- 
order  difference-tone  intermodula¬ 
tion  less  than  0.1  percent  at  full 
output;  and  hum  level  of  84  db  or 
more  below  full  output.  It  also 
features  a  noise  suppressor  which 
virtually  eliminates  record  scratch 
and  rumble  without  affecting  the 
music  response. 


Literature. 


Relay  Catalog.  Price  Electric 
Corp.,  Frederick,  Md.,  has  avail¬ 
able  a  60-page  thoroughly-illus¬ 
trated  and  technically  descriptive 
catalog  covering  a  line  of  42  re¬ 
lays  and  controls  for  electronic 
and  industrial  applications.  It 
contains  a  new  section  on  hermet¬ 
ically  sealed  relays,  as  well  as  an 
index  and  cross-reference  table. 


your 


It  was  a  clean,  sharp  line  till  it  had  to  be  erased.  But  when  it 
was  re-inked,  brother  how  it  feathered  and  "blobbed"! 

Feathering  lines  are  one  of  the  things  you  don't  have  to 
worry  about  with  Arkwright  Tracing  Cloth.  Even  erased 
surfaces  will  take  a  neat,  sharp  line.  What's  more,  you'll 
never  find  pinholes,  thick  threads  or  other  imperfections  in 
Arkwright  cloth.  You'll  never  have  to  fear  that  your  drawings 
will  discolor,  go  brittle  or  become 
opaque  with  age.  A  drawing  on 

years  after  you  make  it. 

Aren't  your  drawings 

worth  this  extra  protec-  K  3 

tion?  Arkwright  Finish- 
ing  Co.,  Providence.  R.  I. 


Measurement  Instruments.  Kay 
Electric  Co.,  Pine  Brook,  N.  J.,  has 
ready  for  distribution  the  1951 
edition  of  its  catalog  containing 
64  pages  and  covering  35  elec¬ 
tronic  instruments  and  accessories 
for  audio  to  microwave  measure¬ 
ments  including  the  following: 
sweeping  oscillators,  marker  oscil¬ 
lators,  analyzers,  attenuators,  fre¬ 
quency  meters,  reflectometers  and 
other  specialized  units  for  civilian 
and  military  uses. 


Research  &  Analysis  Instrumenta¬ 
tion.  Minneapolis-Honeywell  Reg¬ 
ulator  Co.,  Philadelphia  44,  Pa. 
The  acceleration  of  research 
through  the  use  of  industrial  and 
related  instruments  and  apparatus 
is  the  subject  of  a  recently  pub¬ 
lished  84-page  book,  a  compendium 
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EIECTRICAI  w  MECHANICAl 
ENGINEERS 

METAtUIROISTS,  PHTSICBIS  and  CHIIIIIICTS 

You’re  on  the  main  line  to  the  top 

when  you  work  at  ’VVestin^ouse 

UNLIMITED  OPPORTUNITIES 

IN  DESIGN,  RESEARCH,  APPLICATION,  DEVELOPMENT 


INVESTIGATE 

IMMEDIATELYI 

•Engineers  fill  16  of  the  29  top  executive  spots 
in  Westinghouse.  Hundreds  of  engineers  hold 
high-level  staff  and  supervisory  positions.  Your 
opportunity  to  advance  is  practically  unlimited 
at  Westinghouse. 

•Right  now  Westinghouse  is  building  seven 
new  plants.  These  are  not  temporary  jobs.  Nearly 
all  of  the  engineers  and  scientists  who  joined  us 
in  World  War  II  are  still  with  us,  and  in  the  past 
1 0  years  our  total  employment  has  almost  doubled. 

•At  Westinghouse  you  will  participate  in  the 
nation’s  defense  effort.  In  1951  a  large  part  of  all 
Westinghouse  production  will  be  to  satisfy  the 
nation’s  military  needs. 

THIS  MAY  BE  YOUR  OPPORTUNITY  TO 
MOVE  AHEAD  IN  THE  CAREER  OF  YOUR 
CHOICE  .  .  .  MANY  SUPERVISORY  POSTS 
IN  NEW  PLANTS  AND  DIVISIONS  WILL  BE 
FILLED  FROM  OUR  ENGINEERING  STAFF! 
INVESTIGATE! 

Minimum  Experience  Required  —  2  years  .  .  . 
but  some  of  these  openings  call  for  top-flight 
men  with  more  experience. 


Salariei — Determined  individually  on  the  basis 
of  the  experience  and  ability  of  the  applicant. 

Location — There  are  openings  for  engineers, 
metallurgists,  physicists,  and  chemists  at  most 
of  Westinghouse’s  36  plants.  For  example:  You’ll 
find  opportunities  to  do  jet  engine  work  at 
Kansas  City,  Missouri  and  South  Philadelphia, 

Pa - in  Ordnance  manufacturing  at  Sunnyvale, 

California  and  Sharon,  Pa.  ...  on  atomic  power 
projects  in  Pittsburgh,  Pa.  ...  in  radar  and 
electronics  at  Baltimore,  Md.  ...  in  aircraft 
equipment  and  fractional  horsepower  motors  at 
Lima,  Ohio  .  .  .  and  in  commercial  and  airport 
lighting  at  Cleveland,  Ohio  .  .  .  and  in  power 
producing  equipment  to  speed  the  production 
lines  of  America.  And  all  of  these  activities  have 
a  definite  and  established  peacetime  application. 

WESTINGHOUSE  OFFERS  YOU 
IN  ADDITION  TO  GOOD  PAY 

—Help  in  finding  suitable  housing 

—Low  cost  life,  sickness  and  accident  insurance 
with  hospital  and  surgical  benefits. 

—Modern  pension  plan 

—Opportunity  to  acquire  Westinghouse  stock  at 
favorable  prices 

—Privilege  of  buying  Westinghouse  appliances 
at  employe  discount 


Investigate  Westinghouse  today  .  .  .  write  Mr.  R.  P.  Meily, 
Westinghouse  Electric  Corporation,  306  Fourth  Ave., 
Pittsburgh  30,  Pa. 


ELECTRONICS  — Apri/,  1951 


255 


(CMtiKIWd) 


KINGS  proudly  inireducos  a  now  and  complolo 
lino  of  microwavo  oquipmont.  Many 
improvomonts  in  dosign  and  construction 
aro  your  assuranco  of  tho  finost  in 
procision  instrumontation.  Our  onginooring 
dopartmont  is  roady  to  cooporato  on  your 
most  oxacting  microwavo  and  rosoarch 
probloms.  Inquirios  aro  invitod. 


80  MarW«d»l»  Boad,  Tnckaho*  7,  N.T. 

an  affiliate  of  Kings  Electronics  Company,  Inc. 


of  data  sheets.  The  well-illus¬ 
trated  book  describes  many  types 
of  equipment  which,  alone  or  in 
combination  with  other  apparatus, 
are  being  used  in  research  and 
analytical  instrumentation.  In¬ 
dividual  data  sheets  are  available 
in  limited  quantities  for  use  by 
engineering  schools,  colleges,  and 
in  research  training  programs. 

Carrier  Amplifier.  Consolidated 
Engineering  Corp.,  300  North 
Sierra  Madre  Villa,  Pasadena  8, 
Calif.  Bulletin  CEC-1522  covers 
the  type  1-118  carrier  amplifier, 
which,  when  combined  with  a 
recording  oscillograph,  presents  a 
system  of  four  channels  for  dy¬ 
namic  recording  measurement. 
The  instrument  described  will  be 
of  particular  interest  to  engineers 
engaged  in  mechanical-industrial 
design  and  development,  as  it 
greatly  simplifies  analysis  and 
evaluation  of  the  physical  factors 
involved  in  successful  product 
performance. 

Power  Resistors.  Clarostat  Mfg. 
Co.,  Inc.,  Dover,  N.  H.  Engineer¬ 
ing  bulletin  113  contains  general 
specifications  for  the  type  H30N 
power  resistors  with  insulated 
safety  knob  and  convenient  Edison 
screw  base.  The  line  described  is 
being  used  as  an  easily  replace¬ 
able  resistor  or  heater,  particu¬ 
larly  in  the  tropics  and  where  high 
humidity  is  a  working  condition. 
The  resistor  in  question  has  a 
wide  range  of  wattages  and  re- 
si.stances,  terminals  and  mount¬ 
ings,  whereby  the  user  can  select 
such  features  as  will  best  meet  his 
particular  requirements. 

Strip  Chart  Recorder.  Wheelco 
Instruments  Co.,  847  W.  Harrison 
St.,  Chicago  7,  Ill.  Bulletin  C2-2 
describes  the  Capacilog  line  of 
electronically  operated  strip  chart 
recorders.  Besides  explaining 
how  direct-deflection,  Wheatstone- 
bridge  circuit  and  pneumatic-con¬ 
trol  types  of  operating  systems  are 
applied  to  Capacilogs,  the  publica¬ 
tion  also  lists  model  numbers  and 
specifications  of  the  various  re¬ 
corders  and  record-controllers.  A 
separate  price  list  supplements  the 
bulletin. 

Stamped-Wiring  Technique. 
Franklin  Airloop  Corp.,  43-20  34th 
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NEW  PRODUCTS 


(continued) 


St.,  Lontr  Island  City  1,  N.  Y.,  ha.s 
just  published  a  16-pajre  illus¬ 
trated  booklet  dealing  with  mass 
production  die.s  .stamping  of  wired 
circuits.  Included  are  a  detailed 
analysis  of  the  procedure,  chief 
advantages,  applications  and  a 
full-page  bibliography  on  the 
subject. 

('urrent  Measurements,  (’olumbia 
Klectric  Mfg.  Co.,  4519  Hamilton 
Ave.,  Cleveland  14,  Ohio.  A  recent 
8-page  folder  covers  the  Tong  Test 
a-c  and  d-c  current  measuring  de¬ 
vice.  With  the  unit  described  am¬ 
pere  readings  can  be  taken  with¬ 
out  breaking  the  circuit,  scraping 
the  insulation  or  even  touching 
the  conductor  under  test.  Fea¬ 
tures,  chief  uses,  typical  scale 
ranges,  many  illustrations  and  a 
price  schedule  are  included. 


US-5t*/a  UC-lIM  IW-I/#/* 


Metal-Shell  Kectangular.  Radio 
Corp.  of  America,  Harrison,  X.  .1., 
has  published  a  12-page  folder  on 
its  17CP4  metal-shell  rectangular 
tv  picture  tube.  Employing  mag¬ 
netic  focus  and  magnetic  deflec¬ 
tion,  the  tube  described  features 
an  improved  design  of  funnel-to- 
neck  section  which  facilitates 
centering  of  the  yoke  on  the  neck 
and,  in  combination  with  better 
centering  of  the  beam  inside  the 
neck,  contributes  to  the  good  uni¬ 
formity  of  focus  over  the  entire 
picture  area,  (’omplete  technical 
description,  installation  and  appli¬ 
cation  data,  dimensional  outlines 
and  socket  connections  are  given. 


UG-1«»V  UC-1IS/U  uo-««v 


M,-aS«  UG-MM 

1  . 


iM-sm/n  M-ira/a  im-4U/w 


so-13*  HG-ioea/u 


('oil  Winding.  Universal  Winding 
Co.,  P.  O.  Box  160.5,  Providence  1, 

R.  I.,  has  available  a  reprint  of  , 
the  first  eighteen  issues  of  its  one-  > 
page  bimonthly  leaflet  telling  how  i 
to  get  the  most  from  coil  winding.  | 
The  well-illustrated  booklet  con-  I 
tains  some  descriptive  literature  ' 
pertaining  to  the  use  and  opera-  : 
tion  of  coil-winding  machinery  and  | 
al.so  some  articles  regarding  coil-  I 
winding  procedures  in  general. 

Engineering  .Achievements.  West- 
inghouse  Electric  Corp.,  Box  1017, 
Pittsburgh  30,  Pa.,  in  its  January 
1951  issue  of  the  Engineer,  lists 
and  describes  many  new  develop¬ 
ments  including:  Thernialastic  in¬ 
sulation  for  generators;  a  circuit 
breaker  with  a  10-million  kva  | 


preferred  by  engineers  everywhere 


From  (oast-to-(oost,  engineers  in  oil  fields  look  to 
Kings  Eledronics  for  the  finest  (ooxiol  connectors. 

Speciol  problems  in  design  and  fabrication  receive 
the  wholehearted  cooperation  of  Kings  own  engineering  department. 

For  precision-mode,  pressurized  R.  F.  Connectors 

coll  on  Kings  -  the  lender.  Quototions  on  request. 
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.AoiV  Gift  Re 

ATTACHED  &  SOLVIDED 

Jji  ONE Auiotruxtic  Ope^utHon! 


PATTONMacGUYER  COMPANY 


17  Virginia  Avenue,  Providence.R.I 


A-Y/jHAYDON 

0  M  P  A  N  Y 


ADVIKTISCMCNT 

HF  aiul  UHF  power  leakage 
positively  and  economically 
controlled  by 
new  gasket  material 


flSAaHSAoJlSAO/loflpAORG 


The  unique  conibinaiion  of  controlled  re¬ 
siliency,  stability  and  condunivity  found  in 
Metex  "Electronic  Weather  Stripping" 
makes  it  particularly  effective  as  a  shielding 
material  for  such  electronic  applications  as 
radar  equipment,  high  frequency  heating, 
television  broadcasting  and  high  frequency 
communication. 

It  is  available  in  strips  or  in  die-formed 
gaskets  of  the  shape,  size  and  volume 
required  by  the  particular  application.  Eco¬ 
nomical  in  cost,  the  use  of  this  material 
permits  further  savings  in  assembly  time 
and  eliminates  much  costly  machining  of 
closure  surfaces  that  would  normally  be 
required. 


The  qreatest  innovation  in  attaching  —  —  -  • - 

terminals  to  wires  is  now  available  to  the  industry  .  .  .  "Pre-sol- 
dered"  TANDEM  TERMINALS!  Made  in  various  sizes  and  types, 
these  remarkable,  production-proved  terminals  (supplied  on  reels) 
can  be  applied  at  rates  up  to  1200  per  hour  by  a  new  Terminal 
Attaching  Machine  that  cuts  oil.  clinches  and  solders  terminals  in 
one  instantaneous  operation.  Handling  of  loose  terminals,  solder 
and  flux  are  eliminated  to  reduce  costs  and  boost  production  on 
long  runs.  Standard  types  available.  Send  for  detailed  information 
tion,  enclose  sample  of  wire  and  terminal  now  used.  Address  Dept.  E. 
for  ordinary  rum  in  nmderato  tjuantHy  we  continue  to  produce 

SEPARATE  TERMINALS  for  ELECTRIC  WIRES 


We  also  make  SMALL  METAL  STAMPINGS  Exact  to 
Customer's  Prints.  Modern  Plant  and  Equipment.  Mod¬ 
erate  Die  Charges.  Precision  Work.  Prompt  Service. 


“Eleclronic  Weather  Stripping'' 

The  base  material  is  a  knitted — not  woven 
— wire  mesh  which  is  made  from  any  metal 
that  can  be  drawn  into  wire.  Knitting  pro¬ 
duces  a  mesh  consisting  of  a  multiplicity 
of  interlaced  loops  which  increase  the  nor¬ 
mal  resiliency  of  the  wire  and,  by  their 
hinge-like  aaion,  permit  freedom  of  motion 
without  loss  of  stability. 

These  characteristics  are  retained  even  when 
multiple  layers  of  this  mesh  are  compressed 
to  form  gaskets  or  strips.  The  result  is  a 
compressible,  resilient,  cohesive,  conduaing 
material  with  a  large  internal  surface  area. 
W'here  hermetic  sealing  is  also  required, 
these  gaskets  are  made  in  combination  with 
neoprene  or  similar  materials. 


AiResearch  Rate 
ef  Change 
Central 


rThe  AiResearch  Rate  of 
Change  Control  regulates  the 
rate  at  which  pressure  in  the 
airplane’s  cabin  changes.  An 
n.  W.  Haydon  Motor  was  chosen  to 
drive  the  instrument  because  of 
its  proved  performance  record 


Ap|iliration8 

Among  the  varied  applications  where  Metex 
"Electronic  Weather  Stripping”  has  already 
proved  its  effectiveness  and  economy  are: 
Air  craft  pulse  modulator  shields,  wave¬ 
guide  choke-flange  gaskets,  shielding  metal 
housings,  replacing  beryllium-copper  fingers 
and  springs  on  TR  or  ATR  tubes,  and  igni¬ 
tion  shielding  to  prevent  radio  noise  inter¬ 
ference.  The  facilities  of  our  engineering 
department  are  available  at  any  time  to 
assist  you  in  determining  the  possible 
adaptability  of  "Electronic  Weather  Strip¬ 
ping"  to  your  specific  requirements.  A  let¬ 
ter,  addressed  to  Mr.  R.  L.  Hartwell,  Execu¬ 
tive  Vice  President,  and  outlining  briefly 
your  particular  problem  will  receive  imme¬ 
diate  attention. 


in  scores 

of  important  aircraft  applications.  Other 
functions  fur  which  similar  A.  W.  Haydon 
Motors  are  used  include  controls  for 
^  wing  and  propeller  de-icing,  propeller 

feathering,  camera  intervalometer,  hydraulic  bypass,  fuel 

_ _  tank  purging  as  well  as  recorder  chart  drives,  trim 

control,  telemetering  and  destructor  ,  ^ 
control,  etc.  ^  ^  " 

Send  for 
complete  catalog. 


A.  W.  Hayden 
Standard  D.C.  Tim¬ 
ing  Meter  Me.  S301 


Metal  Textile  Corporation 

641  East  First  Av. .  Roselle,  N.  J. 
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interniptinjr  cai)acity;  a  new  pro-  , 
tective  coating  for  distribution  1 
transformers  that  doubles  the  life  ! 
of  previously  used  finishes;  a  se-  ; 
lenium-rectifier  d-c  welder;  an 
ignitron  rectifier  locomotive;  and 
an  x-ray  image  amplifier  that  gives  , 
the  doctor  a  fluoroscope  picture  ' 
10(»  times  brighter.  , 

(Germanium  Crystal  Diodes.  Syl- 
vania  Electric  Products  Inc.,  1740 
Droadway,  New  York  19,  N.  Y., 
has  issued  an  eight-page  folder 
dealing  with  a  line  of  19  types  of  , 
germanium  crystal  diodes.  Gen-  ! 
eral  description,  typical  static  I 
characteristics  charts,  ratings  and 
characteristics  in  tabular  form, 
application  notes  and  mechanical 
specifications  are  included. 

Ground  Testing  Instruments.  i 
James  G.  Biddle  Co.,  1.316  Arch  St.,  | 
Philadelphia  7,  Pa.,  has  published 
bulletin  25-14  on  Megger  ground 
testing  instruments  for  measuring 
resistance  of  earth  to  ground  con¬ 
nections  and  for  measuring  earth  , 
resistivity.  Aids  to  proper  selec-  ! 
tion,  application,  typical  tests, 
drawings  and  illustrations  all  help 
to  make  this  a  valuable  booklet  for 
those  engaged  in  grounding  sur-  j 
veys,  geophysical  prospecting, 
electrical  power  and  communica-  i 
tion  grounding  problems,  soil  cor-  | 
rosion,  electrolysis  cathodic  pro-  , 
tection. 


MiniaturMRlipole 
Relays  for  Jet-Propelled  Jobs! 


AIRCRAFT  OR  GUIDED  MISSILE 

These  miniature  d-c  relays— only  VU”  Dx  P/,12"  H 
(excluding  terminals  and  mounting  studs) — insure 
faithful  performance  when  subjected  to  extremely  severe 
Ojjerating  conditions  such  as  encountered  in  missiles  and 
aircraft. 


Induction  Heaters.  Sherman  In¬ 
dustrial  Electronics  Co.,  Belleville, 
N.  J.,  has  available  a  catalog  cover¬ 
ing  the  new  Megacycle  line  of  in¬ 
duction  heaters  and  including  an  in¬ 
duction  heating  data  sheet.  The 
publication  contains  numerous  ap¬ 
plication  photos  of  particular  inter¬ 
est  to  production  engineers  at  this 
time.  Automatic  soldering  and 
brazing  steups  are  shown,  using  h-f 
heaters  plus  either  a  turn-table  or 
a  conveyor  table.  The  catalog  also 
makes  a  free  trial  offer  on  the 
processing  of  sample  parts. 

(Jlow  Modulator  Tubes.  Sylvania 
Electric  Products  Inc.,  1740  Broad¬ 
way,  New  York  19,  N.  Y.  A  single¬ 
sheet  bulletin  discus.ses  the  types 
1B59  R113()B  and  R1131C  cold- 
cathode  light  modulating  tubes  de¬ 
signed  for  use  in  facsimile  equip¬ 
ment,  oscillograph  timing  markers. 


S|)ecifically  designed  to  meet  the  requirements  of  USAF 
specification  MIL-R-5757,  they  are  supplied  for  use  in 
200°r.  (tyjie  Aland  85°C.  ftype  B) ambient  tem|ieratures. 
Available  in  contact  combinations  of  2,  3,  4  and  6 
poles  and  rated  2  amjjeres,  26.5  volts  D.C.  and  115  volts, 
400  cycles  A.C. 

Write  for  Data  Bulletin  2420  for  detailed  information. 


STRITHERS-DIINN 


STRUTHERS-DUNN,  INC.,  150  N.  13th  ST.,  PHILADELPHIA  7,  PA. 

RAITIMOIE  *  eOSTON  •  tUFFAlO  •  CHARLOTTE  •  CHICAGO  •  CINCINNATI 
CLEVELAND  •  DALLAS  •  DETROIT  •  KANSAS  CITY  •  LOS  ANGELES 
MINNEAPOLIS  •  MONTREAL  •  NEW  ORLEANS  •  NEW  YORK  •  PITTSSURGH 
ST.  LOUIS  •  SAN  FRANCISCO  •  SEATTLE  •  SYRACUSE  •  TORONTO 
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S(ectA.onic4  (^otfiaxAtion 


THE  LOUTHAN  MANUFACTURING  COMPANY 

k  Subsidtorx  of  Horbfson- Wo/iter  Refractories  Co. 

EAST  LIVERPOOL,  OHIO 

Glenn  Gerner  Cempeny,  Chicago  6,  Ml. 


POLARAD 

LABORATORY 


20  MC 

VIDEO  AMPLIFIER 

Model  V 


fguipmenl 


DESIGNERS 

PHYSICISTS 


Plot  frequency  response  from  100 
cps  fo  20  me  ±  1  5  db 
Uniform  time  dcloy  of  02  micro¬ 
seconds 
Goin  of  50  db 

Frequency  compensoted  high  im¬ 
pedance  ottenuator  colibroted  in 
10  db  steps  from  0-50 
Fine  attenuotor  covers  o  10  db 
range. 

Phose  Lincor  with  frequency  over 
entire  bond 


fJiHE  Aerophyaics  4  Atomic  Energy 
Research  DlTition  of  North  Ameri¬ 
can  Aviation,  Inc.  offers  unparalleled 
opportunities  in  Research.  Development. 
Design  and  Test  work  in  the  fields  of 
Long  Range  Guided  Missiles.  Automatic 
Flight  and  Fire  Control  Equipment  and 
Atomic  Energy.  Well-qualified  engi¬ 
neers.  designers  and  physicists  urgently 
needed  for  all  phases  of  work  in 


This  unit  is  designed  for  use  as  an  oscillo¬ 
scope  deflection  amplifier  for  the  measure¬ 
ment  and  viewing  of  pulses  of  extremely 
short  duration  and  rise  time,  ond  contains 
the  Video  Amplifer  Unit.  Power  Unit  and 
low<apacity  probe. 


Supersonic  Aerodynamics. 
Preliminary  Design  &  Analysis, 
Electronics. 

Electro-Mechanical  Devices, 
Instrumentation, 

Flight  Test. 

Navigation  Equipment. 
Controls, 

Servos, 

Rocket  Motors. 
Propulsion  Systems, 
Thermodynamics. 
Airframe  Design, 

Stress  &  Structures. 


Input  Imp^danrs:  Probe— 12  Nimf  4- 
470.000  ohma:  Jack — BOminf  -f  470.000 
ehmi:  Output  Impedance  ISmmf  -f 
470.000  ohmi  each  aide  puah  pull; 
Mil.  input  Volta  500  peak  te  peak 
with  probe;  Max.  Output  Volta  120 
volta  peak  to  peak  (puah  pull): 
Powrr:  IIS  volta  50  W  cpt  AC  Line: 
Sire  I9'4'i22'xI4>4'. 


Write  Dept.  E-4  for  complete  details 


100  MetropoUton  Avt.  Brooklyn  11.  N.  Y. 


Salaries  Commensurate  with 
training  &  experience. 
Excellent  working  conditions. 
Finest  facilities  and  equipment. 
Outstanding  opportunities 
for  advancement. 


Write  now  —  Give  complete  resume  0/ 
educotion,  background  ond  experience 


You  can  specify  LOUTHAN  low-loss  Steatite 
products  with  complete  confidence  in  the  high 
quality  and  dimensional  accuracy  of  the  parts.  Made 
to  exacting  standards,  Louthan  Steatite  insulations 
have  the  mechanical  and  electrical  characteristics 
needed  for  electronics  applications  and  other  elec¬ 
trical  service.  They  are  formed  to  meet  your  needs 
and  made  to  close  tolerances.  Surfaces  are  smooth, 
hard,  clean  and  non-absorbent. 

Vi'rite  for  Catalog  49*Et  describing  Louthan 
Insulations. 


ieatite 

(or  ElEaRONIC 
Applications 


INC. 

12214  LAKEWOOD  BLVD 
DOWNEY,  CALIFORNIA 
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(continued' 


st  roltoscopes,  seismo^^raph  record- 
CTS,  photoelectric  counters  anti  pho- 
toenjrrav  in>r.  Klectrical  ratings, 
mechanical  specifications,  a  typic.il 
circuit  and  averajre  performance 
curves  are  triven. 


I’icture  Transmitter,  Muirhead 
&  Co.,  Ltd.,  Beckenham,  Kent,  hiiiK- 
lanil.  Bulletin  B-668-B  discusses  the 
type  1)-()01-A  picture  transmitter. 
Specifications,  illustrations  and 
principal  characteristics  of  the  unit 
descrihed  are  included.  The  bulle¬ 
tin  also  announces  the  availability 
of  literature  on  a  dozen  of  the  com- 
Iiany’s  other  products. 


Selenium  Kectilier  Handbook. 
Sarkes  Tarzian,  Inc.,  Hectifier  Di¬ 
vision,  415  North  ColleKe  Ave., 
Bloominjrton,  Ind.,  recently  pub¬ 
lished  a  64-page  handbook  contain¬ 
ing  practical  information  on  power 
conversion  and  suggested  applica¬ 
tions  of  selenium  rectifiers.  In 
addition  to  complete  information 
on  selenium  rectifiers  that  have 
found  wide  use  in  radio  and  tv 
receivers,  the  handbook  contains 
data  on  power  rectifier.s  for  high- 
current  applications  and  high- 
voltage  enclosed  rectifiers  for  low- 
current  applications.  Price  is  25 
cents. 


hetlier  you  use*  thes«*  singly  or  for  “one  of  a  kind”  that  you 

in  large  quantities.  Liberty's  woiibl  ask  for  thousands  of  units, 

research  and  production  facilities  Our  research  technicians  stand 

are  at  your  s«‘rvice.  We  o|>*Tate  ready  to  help  you  find  the  right 

the  largest  thermal  vaciiiiin  solution  to  your  s|H‘cial  prohlenis. 

evaporation  department  in  the  Your  inquiries  are  invited  — use 

world,  staffcil  with  men  trained  the  handy  cou|Mm,  hclow. 

through  long  ex|N-rience  in  ^ - - - 

mass  production  hy  the  j  oTe!!is!fow 'wXss  CO., 

vacuum  pnM-ess.  I  L24I  NICHOLAS  BUILDING, 

1  TOLEDO  3,  OHIO 

If  SOU  ha\e  mw  uses  or  |  |  om  interested  in  your  liberty  Vocuum  Deposited  CooT- 

exiterimtuital  a|t|tlit*ations  <tf  j  Products.  Please  send  additiorsol  information  on 


iligh-Intensity  Polariscope.  VVes‘ 
Shore  Laboratories,  P.  O.  Box  117. 
Marblehead,  Mass.  Outstanding 
features,  illustrations  and  applica¬ 
tions  of  the  model  B  high-intensity 
Polariscope  for  production  line 
u.se  and  laboratory  investigations 
iire  shown  in  a  recent  4-page  bro¬ 
chure.  It  should  be  noted  that  with 
the  instrument  described  strains 
in  glass  and  plastic  appear  in  col¬ 
ors  of  blue  and  yellow,  and  that 
the  lenses  are  ground  flat  so  that 
the  unit  may  be  placed  under  a 
microscope  or  on  the  production 
line.  The  polariscope  in  question 
is  in  use  at  the  present  time  in 
several  radio  tube  factories. 


(Type  of  Vocuum  Oeposited  Coating  Product) 
r~l  Please  hove  salesman  call. 


Norn* 


Company 


Address 


SEND  FOR  INFORMATION 


Video  Sweep  (ienerator.  Manufac¬ 
turers  Engineering  and  Equipment 
Corp.,  2115  Stratford  Ave.,  Willow 
drove.  Pa.  An  eight-page  bulle¬ 
tin  de.scribes  and  illustrates  the 
Sweepmaster  I  video  sweep  gener¬ 
ator,  a  radio-frequency  generator 
designed  to  be  used  in  conjunction 
with  any  standard  cro  when  align- 


lAbi'rty  Mirror  Division 
LIBBEY.  OWENS  •  FORD  GLASS  CO. 
NICHOLAS  BUILDING,  TOLEDO  3,  OHIO 
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INDUSTRIAL 
RUBBER 
L  PRODUCTS, 


HILAnilt  inUIA  l\UDDCr\  TTUI\^3INC. 

571  WEST  POLK  STREET  -  -  CHICAGO  7.  ILLINOIS. 


CHtCH  iUlIil  LOS  GfllOS 

pC4AjeA.-tu>Le  iteeJU. 


Call  on  Lewis  &  Kaufman  with  your  full  tube- 
complement  problems.  Both  JAN-IA  and  com¬ 
mercial  types,  including  tantalum-  and  zircon¬ 
ium-molybdenum-anode  tubes  in 

long-lived  Los  Gatos  Brand —  - - 

backed  by  pioneers  in  the  field. f 


Amirican  TiiivtsioN  t  Radio  Co 

SAIN!  PAUl  \  MINNISOTA-U  S  A 


4E27 


CALIFORNIA 


make  sure  your  crystals  are  made  by  Standard  Piezo. 

For  years,  our  Crystals  have  been  standard  as  original 
equipment  with  leading  manufacturers  and  for  replacement 
purposes  by  large  operators  of  mobile  equipment. 

Precise,  accurate.  Standard  Piezo  Crystals  are  available 
for  ALL  types  of  mobile  communication  equipment. 


Request  catalog  B  for  complete  detoifs. 


MOLDBD  AND  fABRICATBD 

INDUSTRIAL  RUBBER  PRODUCTS 

BUMPERS  •  BUSHINGS  •  EXTRUSIONS 
GASKETS  •  GROMMETS  •  MOLDS  •  RINGS 
ROLLS  •  SHEET  •  SLAB  •  SPRING  •  SPONGE 
TIRES  •  TUBING  •  VACUUM  CUPS  •  WASHERS 

THOUSAND  OF  ITEMS  IN  CHICAGO  STOCK— EsI.  1919 


DEFENSE  ORDERS 
GIVEN  PROPER 
ATTENTION 


Write  Dept.  E  for  Complete  Catalog  #44 — All  Phone*;  HArrison  7-S290 


K 
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STANDARDIZE  ON 


Now,  more  than  ever... 

YOU  NEED  THIS  INFORMATION 


You'll  find  these  bulletins  particularly  helpful  when  select¬ 
ing  or  specifying  magnetic  components  for  any  military 
or  commercial  application.  Send  for  them  today. 


(continued) 


NEW  PRODUCTS 


ing  wide-band  amplifiers  or,  more 
generally,  when  observing  a  fre¬ 
quency-response  characteristic. 
Frequency  of  the  unit  discus.sed 
in  the  bulletin  is  varied  sinusoid¬ 
ally  at  a  60-cps  rate,  and  its  range 
is  controlled  between  l.'iO  kc  and 
14  me. 


Voltage-Regulated  Power  Sup¬ 
plies.  Kepco  Laboratories,  Inc., 
149-14  41st  Ave.,  Flushing,  N.  Y., 
has  published  four  brochures  on 
models  315,  510,  515  and  500R  vol¬ 
tage-regulated  power  supplies. 
Each  contains  an  illustration  and 
complete  technical  specifications  for 
the  unit  described. 


VOLTAGE 

STABILIZERS 


Vehicular  Capacitors.  Cornell- 
Dubilier  Electric  Corp.,  South 
Plainfield.  X.  .1.,  has  available  bul¬ 
letin  NB-140  covering  a  line  of  by¬ 
pass  and  feed-through  vehicular 
capacitors  designed  for  the  sup¬ 
pression  of  r-f  interference.  The 
capacitors  de.scribed  are  hermetic¬ 
ally  sealed  and  built  to  withstand  I 
extremes  of  vibration  and  shwk, 
and  for  operation  over  the  tempera¬ 
ture  range  from  —55  to  85  C. 


This  new  bulletin  presides  the 
application  data,  performance 
facts,  operating  characteristics, 
graphs  and  detailed  specifica¬ 
tions  you  need  to  specify  a 
voltage  stabilizer  for  any 
electrical  or  electronic 
product.  Raytheon 
Voltage  Stabilizers  are 
available  in  a  wide  range 
of  catalog  types  or  custom- 
engineered  to  suit  special  needs. 


Vector  Measurement.  .Advance 
Electronics  Co.,  P.  O.  Box  2515, 
Paterson,  N.  .1..  has  issued  a  single¬ 
page  bulletin  illustrating  and  de¬ 
scribing  the  type  201  Vectorlyzer, 
and  instrument  capable  of  measur¬ 
ing  vector  relations  of  alternating 
voltages  from  8  cps  to  500  me. 
Other  uses  and  specifications  of 
the  versatile  unit  are  shown. 


CUSTOM  BUILT 
TRANSFORMERS 


^^^^Here's  the  help  you  need  in  visualizing 
special  transformers  for  your  require- 
ment.  I'nits  illustrated  are  selected  from 
W  a  wide  range  of  types  and  capacities  in- 
f  eluding  chokes  and  transformers  designed 
and  built  to  government  specifications  for 
military  service.  Data  includes  dimensions 
and  VA  ratings  of  all  frequently  used 
construction  types.  Time-saving  forms  are 
also  provided  to  help  you  specify  your  needs. 


Shorted-Tum  Indicator.  Kartron 
Inc.,  Box  472,  Huntington  Beach, 
Calif.  Bulletin  42  describes  com¬ 
mon  troubles  in  unmounted  electri¬ 
cal  coils  and  how  these  troubles  may 
be  identified  and  thereby  eliminated 
through  the  use  of  the  shorted  turn 
and  open  circuit  coil  checker.  Basic 
circuit,  chief  features,  operation 
data  and  complete  description  are 
given. 


OltMT  t«yth«on  pr*dwcH  incivd*  FATHOMCTIRS*;  ••I* 

•vUI«n  WILOROWIft*  w*lding  v»h«f  R»ctl€H«rg«Rt* 

ond  R9c4iFilt*Rt*;  Micr«Hi«rfn*  diathermy;  fra<tl«f»«l  li.p.  motofv;  and  othf  •(•ctrtnlc 


RAYTHION  MANUFACTURING  COMPANY 
Magndtk  Compondnts  Division,  D«pr.  6460*A 
Wolthom  54,  Mossachutottt 


Testing  Devices.  Samwell  &  Hut¬ 
ton,  Combine  Works  1,  Goodmayes 
Koad,  Ilford,  Essex,  England. 
Technical  details  and  illustrations 
for  a  line  of  test  and  measuring 
instruments  may  be  found  in  a 
series  of  releases  enclosed  in  a 
cardboard  folder.  The  instruments 
covered  are  the  type  30  short-cir- 


Pleasc  lend  m«  your  Voltage  Stabilizer  and  Cuvtom-Built 
Tronsformer  Bulletins. 


Position 

Company 

Address 
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Need  VOLUME 


ARE  USED  IN  THIS 
ULTRA  SENSITIVE 
ELECTRONIC  PHOTOMETER 


in  this  instrument  designed  for  measurement  o! 
very  low  light  values  S.S. White  Resistors  serve  as 
the  grid  resistance  in  the  all-important  hlgh  gain 
D.C.  amplitier  circuit.  The  manufacturer.  Phcto- 
volt  Corp..  New  York.  N.  Y..  reports  that  the 
resistors  "work  very  satisfactorily"  -which  checks 
with  the  experience  of  the  many  other  electronic 
equipment  manufacturers  who  use  S.S.White  re¬ 
sistors. 


WRITE  FOR  BULLETIN  4906 


S.S.WHITE  RESISTORS 

rc  tif  particular  interest  to  all 
ho  ni-i-d  resis:ors  %^iih  inherert 
•  u  nuhr  Ittei  and  good  stahil- 
’>  in  all  climates. 

HIGH  VALUE  RANGE 
18  to  10,000.000  MEGOHMS 
STANDARD  RANGE 
1000  OHMS  to  9  MEGOHMS 


It  gives  essential  data  about 
S.S.White  Resistors,  including 
construction  characteristics, 
dimensions,  etc.  Copy  with 
price  list  on  request. 


Investigate 


MULTI-SWAGE 


Economy  Way  to  Get  Volume! 

If  it's  VOLUME  you  need  on  small 
tubular  metal  parts  similar  to  these,  be 
sure  to  look  into  Bead  Chain's  MULTI¬ 
SWAGE  Process.  Send  the  port  (up  to 
'4”  dio.  and  to  1  '  j’’  length)  and  your 
specs  for  a  quotation.  Chances  ore 
you'll  find  a  new  way  to  effect  im¬ 
portant  savings. 

Much  Cheaper  Than  Solid  Pins 
Many  prominent  users  of  solid  pins  for 
electronic  and  mechanical  purposes 
hove  cut  costs  by  switching  to  Multi- 
Swaged  tubular  pins  .  .  .  without 
sacrificing  strength  or  accuracy.  Often 
this  is  possible  to  accomplish. 

Typical  Applications  — 

As  terminals,  contacts,  bearing  pins, 
stop  pins,  mole-female  connections,  etc., 
in  a  wide  variety  of  electronic  and 
mechanical  products: — Toys  .  .  .  Busi¬ 
ness  Machines  .  .  .  Ventilator  louvres 
.  .  .  Radio  and  Television  apparatus .  .  . 
Terminal-boards  .  .  .  Electric  Shavers 
.  .  .  Phono  Pick-ups,  etc.  For  DATA 
BULLETIN,  write  to 


Dept.  R,  10  East  40th  St. 
NEW  YORK  16,  N.  Y. 


PlottHif  Imt A  -smIi  n  tkt  Vori- 

flotttf  ?0S  Sottts  for 


Plant  facilities  comprise  laboratories; 
model,  welding  and  machine  shops; 
paint,  anodizing,  and  test  depart¬ 
ments;  assembly  and  tool  rooms; 
foundry  and  other  contributing  func¬ 
tions  of  production. 

A  few  of  the  many  products  the 
Concern  has  manufactured  are  illus¬ 
trated  here. 


Electronic  Associates,  Inc.,  is  a  co¬ 
ordinated  group  of  electronic  engi¬ 
neering  consultants  fully  equipped 
to  perform  electronic  research,  de¬ 
velopment  and  production.  They 
include  engineering,  production,  and 
administrative  personnel  capable  of 
handling  a  wide  range  of  problems 
including  design  studies,  applied  re¬ 
search,  and  the  production  of  highly 
complex  electronic  devices. 

Mora  dofoilod  information  will  bo  furnithmd  on  raqvoif. 


Th.  bead  chain  Mfg.  Co. 

88  Mounfoin  Grovt  St.,  Bridgvport  5,  Conn. 

Manufacturers  of  BEAD  CHAIN— the  kink¬ 
less  choin  of  a  thousand  uses,  for  fishing  tackle, 
novelty,  plumbing,  electrical,  jewelry  and  in¬ 
dustrial  products. 
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Hot-Pressed  Tungsten  Carbides, 
Sintercast  Corp.  of  America,  134 
Woodworth  Ave.,  Yonkers  2,  N.  Y. 
Engineering  bulletin  SP-101  con¬ 
tains  timely  information  and  data 
on  Sinterforge  carbides.  The  car¬ 
bides  described  offer  closer  grain 
structure,  greater  uniformity, 
better  properties  and  closer  toler¬ 
ances  than  the  sintered  tungsten 
carbides.  Chief  uses,  shape  and 
size  limitations,  various  grades 
and  their  typical  applications  are 
shown. 


Antenna  Bulletin.  Andrew  Corp., 
363  E.  75th  St.,  Chicago  19,  Ill. 
Bulletin  38-C  outlines  six  reasons 
why  the  folded  Unipole  antenna  is 
ideal  for  fixed  station  application 
in  the  emergency  communication 
services.  Mechanical  features, 
specifications,  outline  dimensions 
and  transmission  line  require¬ 
ments  are  shown. 


Recording  Equipment.  Radio  Corp. 
of  America,  Camden  2,  N.  J.  Form 
2J-6895  is  a  20-page  brochure  de¬ 
scribing  the  latest  professional-  i 
type  disc  recording  equipment, 
and  including  technical  informa¬ 
tion  on  recording,  fine  groove 
techniques  and  studio  recording 
installations.  The  booklet  is  illus¬ 
trated  with  more  than  a  score  of 
photographs,  as  well  as  many 
block  diagrams,  graphs  and  sche¬ 
matic  drawings. 


V^ariable  Trimmer  Capacitors. 
JFD  Mfg.  Co.,  Inc.,  6101  Sixteenth 
Ave.,  Brooklyn  4,  N.  Y.  Complete 
technical  details  and  illustrations 
of  a  line  of  piston-type  variable 
trimmer  capacitors  are  given  in  a 
single-sheet  bulletin.  The  units 
described  are  1  in.  long,  offer  verj' 
low  capacity,  and  can  make  and 
maintain  smooth  retracking  and 
precise  settings  despite  strong 
vibrations.  Models  discussed  are 
the  No.  VC3  (3;i/xf),  No.  VC5 
(5  /x/if)  and  No.  VCll  (11  p/if). 
Illustrations  include  a  photograph 
of  the  capacitor,  a  characteristic 
curve  and  linear  results  indicated 
in  direct  relation  to  settings  of 
adjusting  screw. 


ELECTRONICS  — >(prif,  1951 


NEW  PRODUCTS 


cuited  turns  tester,  type  31Q 
meter,  types  36  A,  41  and  42  tele¬ 
vision  wobbulators  and  type  37A 
turns  checker. 


BETTER  TOROIDS  MAKli 
BETTER  FILTERS  . . .  AND 


Coil  Problems 


Solved! 


Need  an  exaclin/c  coil  type— one  pro¬ 
duced  to  critical  specifications  by  coil 
specialists? 

H  Si  Vi'  coils  in  standard  or  special 
types  range  from  single  layer  solenoid 
coils  to  unisersal  units  with  single,  mul¬ 
tiple  pie  or  progressive  windings;  RF, 
IF  and  oscillator  coils;  traps,  discrimi¬ 
nators,  filters,  KF  and  delay  line  chokes 
and  others.  For  detailed  information 
write  to  B  Sc  W  Department  E1.-41. 


BARKER& WILLIAMSON,  Inc. 

237  Fairfield  Avenue  Upper  Darby,  Penna. 


I  i^/IMakes  Both 


Precise  engineering  and  careful  design,  coupled  with  highest 
grade  materials  and  latest  designed  winding  equipment  enable 
H  Si  W  to  manufacture  Toroidal  (^oil  Type  Filter  Units  economi¬ 
cally  to  most  exacting  specifications. 

B  Si  Vi’  offers  to  all  communication  fields,  a  performance-proved 
line  of  Filters,  including  High-Pass,  Low-Pass,  Band-Pass,  and 
Band  Suppression  Types,  in  addition  to 
supplying  individual  Toroidal  Coils  in 
a  wide  range  of  inductance  values. 


Eliminate  Many 
Hazards  of  Shipping 

Gair  Corrugated  Contotners  are 
so  scientifically  constructed  that 
they  offer  the  utmost  PROTEC¬ 
TION  against  the  many  hazards 
of  shipping,  .truly  amazing  how 
they  withstand  tremendous  knock¬ 
ing  about  and  rough  usage. 

Without  obligation  Robert  Gair 
offers  a  helping  hand  in  solving 
shipping  container  problems. 

roDAr 

for  technico/  informafion 


VbWRARM 

^WORK  POSO^^y 


Precision  Built  Bench  Vises,  "C"  C/omps  and  Work  Posifioners 


TO  INOINtinS  WHO  WANT 


OPPORTUNITY 
ADVANCCMENT 
•  SECURITY 


ATOMIC  POWER 


uere’s  your  chance  to  pioneer  in  a  new 
n  field.  A  ground -floor  opportunity 
with  Westinghouse!  Westinghouse— 
with  a  reputation  for  research,  top  en¬ 
gineering,  highest  quality— is  now  em¬ 
barking  on  a  period  of  expansion;  offers 
unequalled  combination  of  opportunity 
and  security  to  experienced  engineers 
and  metallurgists. 

These  engineering  jobs  are  a  chal¬ 
lenge!  They  offer  go<^  pay;  security; 
pleasant  associations  with  top  men.  And 
you’ll  get  low-cost  life,  sickness  and 
accident  insurance;  hospital  and  surgi¬ 
cal  benefits;  modem  pension  and  stock 
purchase  plans;  discounts  on  company 
products. 

With  Westinghouse  your  future  is 
sure! 

ATOMIC  POWERI 

Jobs  with  unlimited  futures!  Westing¬ 
house  is  now  building  atomic  power 
plants  for  submarines  -  other  motive 
developments  are  coming.  This  is  your 
chance  to  pioneer  in  the  power  field  of 
the  future. 

Challenging  werkf  Mechanical  engineers 
with  experience  are  needed  for  struc¬ 
tural  design,  stress  analysis,  thermody¬ 
namics,  vibration  and  shock  effects, 
mechanism  design  (of  nuclear  reactors 
and  propulsion  mechanisms).  Electri¬ 
cal  engineers  with  experience  in  elec¬ 
tric  machine  design,  electric  and  steam 
power  systems,  switchgear  and  control 
circuits  (for  design  of  atomic  power 
plants)  are  needed.  Metallurgists  are 
needed  for  research  and  development 
of  metals  and  alloys  (for  reactors)  and 
application  of  materials. 

Splendid  Conditions!  Plant  located  in 
beautiful  South  Hills  district  of  Pitts¬ 
burgh,  pleasant  suburban  locations 
for  homes,  good  schools.  Also:  Open¬ 
ings  at  Idaho  Testing  Station,  near 
Idaho  Falls,  50  miles  from  Sun  Valley, 
near  three  national  forests.  Company 
aids  in  housing. 

Write  to:  Mr.  R.  P.  Meily 

Westinghouse  Electric  Corp. 
P.O.  Box  2192 
Pittsburgh  30,  Pennsylvania 

For  advancement,  for  opportunity, 
for  soturity 


POWRARM  cuts  costs  by  in¬ 
creasing  every  worker's  pro¬ 
ductivity.  It  gives  the  worker  a 
powerful  third  hand  to  hold 
work  while  two  hands  produce. 
That's  why  POWRARM  works 
on  the  most  eificient  assembly 
lines  in  America  today,  and 
belongs  on  yours.  Write  us 
about  your  production  “head¬ 
ache"  .  .  .  we'll  show  you  how 
POWRARM  can  cure  it. 

Write  fer  Catahg  101  f 
32  tofeneotivc  pages,  fill 


Holds  work  qI  ony  angle  in  Hori* 
sontol.  Vortkoi  or  Co*o«iol  Plono. 


Three  titet  of 
fowrorm  — 24 
to  150  lb».  CO* 
pocity. 


vou  CAN  Bi  SURE. ..IS  irk 


lOuse 


925-T  Wrightwood  Avenue  •  Chicago  14,  Illinois 


April.  I9SI  — ELECTRONICS 


^  ^Vete  IN  HERMHICAUY  SEAllD, 

MINIATURE 


Basie  Data 

4  POLE  DOUBLE  THROW 
SIZE:  smallest  of  its  type,  1 .5  cubic  inches 
WEIGHT:  lightest  of  its  type,  3.5  ounces 

SHOCK  RESISTANCE  (operating): 

greatest  of  Its  type,  50  O. 

TEMPERATURE  RANGE: 

widest  of  Its  type,  —65°  C.  to  +300°  C. 


PLUS  THESE  OTHER  IMPORTANT  SPiCINCATIONS : 

1.  CONTACT  RATING:  2A,  28V,  D.C.;  2A,  IISV,  A.C,  400  cycle. 

2.  CONTACT  OVERLOAD  RATING:  12  A.  28  V.  20  sec. 

3.  ALTITUDE  RATING:  Dry,  inert  gas,  pressure  filled;  hermetically  sealed. 

4.  COIL  RESISTANCE:  150 to  10,000  ohms. 

5.  COIL  VOLTAGE:  1 8  to  250  V,  D.  C. 

6.  TERMINAL  ARRANGEMENT:  soldered  connections;  plug-in  optional. 

7.  MOUNTING:  Variable. 

8.  VARIATIONS:  Virtually  innumerable,  in  voltage,  amperage,  number 

of  poles  (4  maximum)  and  temperatures. 


NEWS  OF  THE  INDUSTRY  I 

(continued  from  pogo  ISO)  I 

the  Structure  of  the  Lower  Atmos-  ! 
phere,  by  C.  Crain  of  the  U.  of 
Texas.  | 

A  Correlation  Computer  and  Ap-  j 
plications  to  Radio  Propagation,  by 
F.  E.  Brooks  and  H.  W.  Smith  of  { 
the  U.  of  Texas. 

Seismometer  Design,  by  J.  T. 
Woods  of  the  Atlantic  Refining  Co. 

An  Electronic  Fourier  Analyzer, 
by  F.  McDonal  of  the  Magnolia 
Petroleum  Co. 

The  Instrumentation  of  Radia¬ 
tion  Effects,  by  A.  Reed  of  the  U.  of 
Texas. 

Contribution  Which  Engineering 
Must  Make  for  Medicine  to  Prog¬ 
ress,  by  H.  I.  Kantor  of  the  U.  of 
Texas. 

Tornado  Tracking  and  Identifica-  | 
tion,  by  H.  L.  Jones  of  the  Okla-  ! 
homa  Institute  of  Technology.  i 

Modem  Trends  in  the  Design  of  | 
Navigation  Systems,  by  N.  Mar^ 
chand  and  M.  Leifer  of  Sylvania 
Electric  Products  Inc. 

Radio  Astronomy,  by  C.  R.  Bor¬ 
rows  of  Cornell  U. 

Time  Domain  Concept  of  Com¬ 
munication,  by  H.  G.  Lindner  of 
Coles  Signal  Laboratories. 

Electronic  Miniaturization  Tech¬ 
nique  in  Airborne  Equipment,  by 
R.  Seal  of  the  National  Bureau  of 
Standards. 

Cincinnati  IRE  Conference 

The  fifth  annual  Spring  Technical 
Conference  of  the  Cincinnati  Sec¬ 
tion,  Institute  of  Radio  Engineers, 
will  be  held  on  April  14,  1951,  at 
the  Engineering  Society  Head-  | 
quarters  in  Cincinnati,  Ohio. 

Papers  to  be  presented  include 
the  following: 

Results  of  RCA,  NBC,  UHF  Tele¬ 
vision  Studies  in  the  Bridgeport, 
Connecticut,  Area,  by  R.  F.  Guy  of 
NBC. 

Analysis  of  Television  Reception 
at  Ultrahigh  Frequencies,  by  R.  G. 
Clapp  of  the  Philco  Corp. 

Color  Television  Colorimetries,  by 
H.  L.  Brouse  of  Avco  Mfg.  Corp. 

Methods  of  Adding  Color  to  Tele¬ 
vision  Images,  by  R.  B.  Dome  of 
General  Electric  Co. 

Some  Fundamental  Considera¬ 
tions  in  Color  Television,  by  A.  V. 
Loughren  of  Hazeltine  Electronics 
Corp. 

The  Ultrahigh  Frequency  Mega- 


To  meet  exacting  requirements  of 
missiles,  rockets  and  other  air,  ground, 
and  marine  applications,  this  new  relay 
incorporates  a  hitherto  unmatched 
combination  of  charaaeristics.  The 
combination  is  achieved  through  sev¬ 
eral  unique  design  features  developed 
by  The  Han  Manufiicturing  Company, 
producer  of  dependable  electrical  con¬ 
trols  and  devices  for  more  rhan  half 
a  century. 


Vrile  today  for  combUtt  information  on  thit 
new  rtlay.  Wt’U  gladly  work  with  yon  to 
dtvtlop  any  tptcial  variation  to  moot  yonr 
sptfifit  need. 


The  Hart  Mfg.  Co. 

202  Bartholomew  Ayc. 

Hartford,  Conn. 

Send  me  further  information  about  rouf 
new  relay 

j 

Tilb 

—  j 
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For  many  years  Standard  has 
engineered,  designed  and  built  numer- 


I 

CONTROL 

PANELS 
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panels  for  a  great  variety  of  industries. 
These  are  custom-built  to  meet  the  client’s 
individual  requirements. 

We  maintain  a  corps  of  skilled  engineer 
consultants  who  are  glad  to  meet  with  pro¬ 
spective  users  of  this  equipment,  and  — 
without  obligation  —  present  suggestions, 
layouts  and  costs  of  their  needs.  We  solicit 
your  inquiries  and  can  arrange  an  appoint¬ 
ment  to  suit  your  convenience. 


This  ipecia)  board  waa  built  by 
US  for  Sprague  Electric  Com¬ 
pany,  North  Adams.  Mass.,  for 
use  in  making  life  tests  on  all 
types  of  condensers  where  high 
voltages  <up  to  5000  DC)  and 
precision  timing  (up  to  1000 
hours)  were  requisites. 

Right  section  of  the  board  con¬ 
tains  several  electronic  power 
packs  of  different  voltages:  the 
left  end  contains  a  number  of 
our  1000-hour  timers.  Particu¬ 
lar  stress  was  laid  upon  safety 
features. 


Standard  Electric  Time  Oa. 


97  Logan  Stroot 


Springfiold/  Mast. 


Over  1,000,000  Selenium  Rectifiers  have 
been  produced  by  International  Rectifier 
Corporation  during  the  past  three  years. 
These  include  miniature  rectifiers,  high 
voluge  and  high  power  rectifiers  of  many 
different  designs  and  capacities,  for  a 
wide  variety  of  applications. 

We  specialire  exclusively  on  the  design 
and  manufacture  of  Selenium  Rectifiers, 
of  top  quality  for  peak  performance.  We 
cooperate  closely  with  your  Engineers  in 
developing  units  to  meet  their  require¬ 
ments  as  to  dimensions,  weight,  capacity 
and  application.  Your  inquiry  is  invited. 

TYPE  V-HF  SERIES 

5  MllllAMPf«ES  DC 

Clrcull-Half-Wave.  In  9/16"  OD  Phenolic  Tube 
with  ferrule  at  each  end  for  Insertion  In  Fuse 
Clips.  Overall  lenath  varies  to  9"  depending  on 
the  DC  output  voltage  rating. 

PARTIAL  LIST  OF  TYPE  V-HF  SERIES 
RECTIFIERS  AVAIUBLE 

DC  Output  R.ctlfiur  DC  Output  Ractlfiur 
Voltuau  Port  No.  Voltfl^  Port  No. 
40  VINF  100  VaOHF 

go  V4Hr  1500  VTSHF 

MO  VIOHP  2500  VI25HF 

400  VaONF  4000  V200Hr 


TYPE  Y-HP  SERIES 

11  MILIIAMRCRCS  DC 

Circuit-Half-Wave.  In  9/16'*  phenolic  tube  witia 
pigtail  leads.  The  overall  length  of  rectifiers  In 
this  series  varies  up  to  9*.  depending  on  the  DC 
output  voltage  rating. 

PARTIAL  LIST  OF  Y-HP  SERIES 
RECTIFIERS  AVAILARLE 

DC  Output  Rectifier  DC  Output  Rectifier 

Velta^  Pert  No.  Volte^  Pert  NOo 

30  Y1HP  1000  YSOHP 

40  Y3HP  3000  Y100HP 

100  YSHP  3000  YISOH^ 

400  Y30HP  4000  Y300HP 


TYPE  V-HM  SERIES 

5  MILLIAMRERES  DC 

Circuit-Half-Wave.  In  3/8*  metallic  case  with 
pigtail  leads,  the  negative  lead  being  groundecl 
to  the  case.  Overall  length  varies  to  0.890*»  de¬ 
pending  on  the  DC  output  voltage  rating.  Also 
available  in  hermetically  sealed  units. 


INTERNATIONAL 

RECTIFIER  CORPORATION 

«809  S.  VICTORIA  AVE  •  LOS  ANGELES  43 


PARTIAL  LIST  OF  TYPE  V-HM  SERIES 
RECTIFIERS  AVAILABLE 
Output  Ructiflur  I  DC  Output  Ructb 

oftoM  Part  No.  I  Volta^  Port  I 


STANDARD  SELENIUM  CELL  SIZES 
Cull  Typu  No.  U  V  Y  Z 

Cull  Dlom.  (lu.l  VL  y.  % 

Currunt  Ruling  (mu.l  1.5  5  II  20 


/lMMOUMCm9.-'»H  m0kTAm  RDDinON 
TO  nt  1-1  F4MUT  Of  SUUD  lUDS-  ' 

U  &  NEWRaadRR 
^  m  SERIES  TCRMIIIALS 


R-ROW.PP 
Curruut  16  oiupt. 


RR.60W-HP 
Curruul  10  auipt. 


RR-60W.FP 
Curruul  10  oapt. 


R-90-TL 

Curruut  uquol 
to  cuppur  luod 
+10  ouipt. 


A  conflpletely  new  Una  of  double  barrel 
terminals  that  provide  added  protection 
against  flashover  without  any  appre- 

■  ciable  increase  in  terminal  aixe.  The 
double  barrel  results  in  a  longer  leakage 
path  on  both  ends  of  the  terminal 
while  the  upper  barrel  increases  the 
mechanical  strength  of  the  terminal 
and  facilitates  soldering.  For 
information  call  or  write  today. 

Write  for  These  Descriptive  BuHetins: 

•4f — Hurimlloilly  SeeleR  Tenalaalt 
tSO— HurmeHailly  SealeR  HsaRsn 
tSI  —Gasket  Type  Bushlegs 


ELECTRICAL  INDUSTRIES 

nCCRPORaTE  D 
44  SUMMER  AVENUE  ^  *  NEWARK  4,  N.  J 

{  \  \  \\  It.  X 


:vwAvKUM.v' 


Address  all  communications  to 


•  With  a  new  and  seconci  plant  at  14  North  Bleeker  Street,  Mt 
Vernon,  N.  Y .,  PYROFERRIC  is  able  to  meet  the  increasing  de¬ 
mands  for  iron  cores  and  powdered  metallurgy  development. 
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cycle  Meter  and  its  Application,  by 
J.  B.  Minter  of  the  Measurements 
Corp. 

Advance  registration  and  reser¬ 
vations  for  the  luncheon  and  ban¬ 
quet  may  be  made  by  mail.  Regis¬ 
tration  fee  is  $1.50. 


PYROFERRIC 

■  Your  best  bet  for 


RTMA  Increases  Membership 

Twelve  radio-television  manufac¬ 
turers  were  admitted  to  RTMA 
membership  by  the  board  of  di¬ 
rectors  at  a  recent  meeting  in  Chi¬ 
cago.  These  applications  bring  cur¬ 
rent  membership  total  to  319.  Fol¬ 
lowing  are  the  new  members : 

Arthur  Ansley  Mfg.  Co.,  Doyles- 
town.  Pa.,  Bell  Sound  Systems,  Inc., 
Columbus,  Ohio;  Cosmic  Radio 
Corp.,  New  York,  N.  Y. ;  Fada 
Radio  &  Electric  Co.,  Inc.,  Belle¬ 
ville,  N.  J. ;  Forbes  &  Wanger,  Inc., 
Silver  Creek,  N.  Y.;  General 
Vacuum  Tube  Corp.,  Ardsley,  N.  Y. ; 
Pioneer  Electronics  Corp.,  Santa 
Monica,  Calif.;  Product  Develop¬ 
ment  Co.,  Inc.,  Arlington,  N.  J.; 
Radio  Apparatus  Corp.,  Indianap¬ 
olis,  Ind.;  The  Rodefer  Glass  Co., 
Bellaire,  Ohio;  Taylor  Tubes,  Inc., 
Chicago,  Ill.;  and  Technology  In¬ 
strument  Corp.,  Acton,  Mass. 


PYROraWIC  MigiiiMrs  ar* 
sp«cialifts  and  pionoors  In 
tha  lachniqu*  of  pewdar 
matallurgy  davalopmant 
and  iron  cera  manwfoctura. 
Consult  wHh  thorn  on  yow 
iron  corn  or  powdor  motol* 
lurgy  ro«piiromonts...no  ro> 
quiromont  oHhor  too  tmoil 
or  too  kurgo. 


Oim  SMOAL  DVINSi  CON¬ 
TRACT  DVARTMINT  ASSUR^ 
PROMPT  SIRVICI  FOR 
AU  GOVUNMINT 
WAR  WORK. 


BUSINESS  NEWS 


Bendix  Aviation  Corp.  has  opened 
new  development  laboratories  for 
electronics  research  and  develop¬ 
ment  in  Burbank,  Calif.  An  en¬ 
larged  development  program  on 
missiles,  instrumentation  and  other 
electronic  projects  will  be  pushed 
in  the  new  quarters. 

Curtiss-Wright  Corp.,  Wood- 
Ridge,  N.  J.,  has  established  an 
electronics  division  to  meet  the  in¬ 
creased  demand  for  flight  simula¬ 
tors,  trainers  and  other  products 
now  being  developed. 

Radio  Materials  Corp.,  Chicago, 
Ill.,  recently  opened  a  new  plant  in 
Attica,  Ind.,  to  increase  production 
of  ceramic  capacitors. 

General  Electric  Co.  has  begun 
construction  on  a  new  four-story 
tube  manufacturing  building  lo¬ 
cated  at  the  rear  of  its  tube  plant  in 
Owensboro,  Ky. 

Electro-Gonnector  Mfg.  Corp., 
producer  of  electronic  and  televis- 


Pyroferric 
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MANUFACTURERS  AND  DESIGNERS  OF 

CONTINUOUSLY  VARIABLE 


REGULATED  DC  SUPPLIES 


MODEL 

D6-DUAL, 

HEAVY  DUTY 


/  DUAL  regulated  outputs/  continuously  variable/ 
0  to  600  volts. 

/  Maximum  current  200  milliamperes  each/ 
or  400  combined. .  . 

y  Regulation  better  than  .5%. 

/  6.3  volts  AC  at  1 0  amperes  center-tapped. 

/  Ripple  voltage  less  than  1 0  millivolts. 

/  Stabilized  bias  supply. 

/  Request  Bulletin  53  for  Detailed  Information. 


MODELS 
A3  AND  ASA 


/  Continuously  variable/  0  to  350  volts. 

/  Ripple  voltages  less  than  1 0  millivolts, 
y  Regulation  better  than  .5%. 

/  Maximum  current  200  milliamperes. 

/  Stabilized  variable  bias  supply. 

/  6.3  volts  AC  at  5  amperes. 

tf  Request  Bulletin  52  for  Detailed  Information. 


ELECTRONICS 

206  S.W.  WASHINGTON  ST.,  PORTLAND  4,  ORE.,  U.S.A. 
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ion  components,  has  increased  facil* 
ities  approximately  live-fold  by  the 
completion  of  a  new  plant  at  190 
j  W.  Glenwood  Ave.,  Philadelphia, 
Pa. 

I  Olympic  Metal  Products  Co., 
Inc.,  manufacturers  of  metal  hous¬ 
ings  for  transformers  and  other 
■  components,  recently  completed  an 
I  enlargement  of  plant  and  tooling 
facilities  in  Phillipsburg,  N.  J. 

:  The  J.  M.  Ney  Co.,  manufacturer 
I  of  precious  metal  alloys  and  com- 
j  ponent  parts  for  industrial,  electri- 
I  cal  and  electronic  applications,  has 
,  acquired  a  new  plant  in  East  Hart- 
I  ford.  Conn.,  where  production  facil¬ 
ities  are  being  expanded  to  meet 
increasing  needs. 

The  Sessions  Clock  Co.,  Forest- 
ville.  Conn.,  has  purchased  Tyni- 
switch  Inc.,  Middletown,  Conn.  The 
name  will  be  changed  to  Tyniswitch 
Div.  of  Sessions  Clock  Co.,  with 
manufacturing  facilities  located  in 
Forestville. 

The  Radian  Instrument  Co., 
j  formerly  known  as  the  Geotronics 
I  Laboratories,  Inc.,  has  established 
its  offices  and  manufacturing  plant 


N*w  Rodion  Inilrumrat  Co.  plont 


at  1707  Cedar  Springs  Ave.,  Dallas, 
I  Texas,  to  engage  in  the  design, 
I  manufacture  and  sale  of  geophys- 
I  ical  and  electronic  equipment. 

!  Condenser  Products  Co.,  manu- 
!  facturers  of  high-voltage  power 
supplies  and  capacitors,  recently 
j  moved  to  new  and  larger  quarters 
'  at  7517  North  Clark  St.,  Chicago, 
I  Ill. 

j  Thordarson-Meissner  Divisions, 
Maguire  Industries,  Inc.,  manu¬ 
facturers  of  tuners  and  coils,  have 
expanded  production  by  bringing 
to  Chicago  all  the  surplus  facilities 
of  the  Mt.  Carmel  plant. 

General  Electric  Co.  has  begun 
building  its  new  million-dollar  elec- 
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provides 
a  low  cost  source 

for  the 

Production  of 
Electronic  Parts 


/f£RtS  A  QUAUTYHetAY 


That  Meets  Exacting  Requirements 


THIS  LIGHTWEIGHT,  COMPACT  RELAY  CAN  HANDLE  POWER 
LOADS  USUAUY  DEMANDING  LARGER,  HEAVIER  UNITS  i 

Tiny  . . .  but  powerful !  This  gmrral -purpose  rrlay  mrrts 
aircraft  requirements,  and  also  has  wide  industrial  application. 
Coils  are  normally  rated  at  2.S  watts  d.c.,  <ir  3  watts,  6U  cycle 
a.c.,  for  roltages  up  to  230  volts  d.c.  or  4-tO  volts  a.c.  Maximum 
standard  contact  combination,  dmihle-pole  double -throw  — 
others  on  request.  Contact  rating,  IS 
amps— at  115  volts  a.c.  non-inductive  I 

or  32  volts  d.c.  Weight,  4  oa.  Sise,  1 
1-7/8*  high,  1-5/8’wide,  1-13  32' deep. 


i2s6  okimtnwm,  20"  long. 


WRITE  FOR 

FURTHER  INFORMATION 


American  Relay  &  Controls,  Inc. 

4911  W.  Flournoy  SI.,  Chicago  44,  III. 


Excellent  positions  open  in 
electronic  research  and  development! 


A  well  established  Chicago  (West  side)  radio  and  television  manufacturer 
now  offers  long-range  opportunities  in  television  and  Government  work. 
Excellent  modem  facilities,  convenient  location.  Top  salaries,  free  life  and 
hospital  insurance,  retirement  plan,  excellent  opportunities  for  advance¬ 
ment.  Our  employees  know  obout  this  advertisement.  Electronic  research 
and  development  specialists  needed  (background  in  television  and  pulse 
technique  desirable  for  electronic  engineers): 

Iloctronic  Pro|oct  Enginoor*  Approntko  Oraftsmon 

Sonior  Dovolepmont  Enginoora  Sonlor  Lob  Tochnlciona 
Junior  Dovolopmont  Enginoora  Junior  Lob  Tochnklana 

Mochonicol  Proioct  Enginoora  Aaa’t  Lob  Tochnklana 

Sonior  Mochankol  Doaignora  Machino  Shop  Modol  Mokora 
Sonlor  Draftamon  Spoclalty  Tool  Mokora 

Toat  Equlpmont  Maintononco  Enginoora 
Toat  Equipmont  Maintononco  Tochnklana 


FOR  INTERVIEW,  WRITE  COMPLETE  RESUMI  TO. 


P>tl49,  ElGCtronles 

110  N.  lllchlfM  CblCAvo  11.  IIU 


BE 

H 

i 

|i 

I 


Just  place  the  “unknown"  resistance 
across  the  terminals  of  this  precision, 
{Production  Clippard  tester.  Even  un¬ 
skilled  o|>erators  can  process  up  to  17 
resistors  (of  all  ty|>es)  per  mirmle. 
Vi'orkinft  to  an  accuracy  of  better  than 
±  1  %  throufth  the  entire  range  of  100 
ohms  to  100  megohms,  the  PR- 5  is  a 
companion  instrument  to  the  famous 
PC-4  Automatic  Capacitance  Compara¬ 
tor.  With  it,  radio,  electrical,  resistor 
manufacturers  and  large  part  jobbers 
save  time  and  money  and  assure  un¬ 
erring  accuracy  of  ins{>ection. 

Completely  self-contained,  the  PR-5 
requires  no  outside  attachments  other 


than  the  Standard  Resistor  against 
which  unknowns  are  checked.  Oper¬ 
ates  on  1 10  Volt — 60  Cycle  AC.  Range: 
100  ohms  to  100  megohms;  reads  de¬ 
viation  from  standard  on  any  of  three 
scales:  — 5%  to  -1-5%,  — 25%  to 
-f30%  or  —50%  to  -1-100%.  Size: 
18"  X  12"  X  12".  Weight:  approx.  32 
lbs.  For  complete  details,  write  for 
Catalog  Sheet  4-E. 

INSTRUMENT  LABORATORY  INC.. 

1125  Bonk  Street  •  Cincinnati  14,  OhiO| 
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tronics  plant  at  Auburn,  N.  Y.,  for 
its  Receiver  Division. 

OWENS-CORNING  FiBERGLAS  COBP., 
manufacturer  of  yarns  for  electri¬ 
cal  insulation,  is  building  a  175,- 
000-sq-ft  plant  in  Anderson,  S.  C. 

Daystrom  Elbxttric  Corp.  is  the 
new  name  of  the  electronics  equip¬ 
ment  manufacturing  firm  of  Fred¬ 
erick  Hart  &  Co.,  Inc.,  Poughkeep¬ 
sie,  N,  Y. 

Bendix  Radio  has  leased  Pimlico 
Airport  in  Baltimore,  Md.,  to  meet 
added  space  requirements  of  its 
production  program.  The  buildings 
will  be  remodeled  for  use  as  labor¬ 
atories  and  classrooms  where  Air 
Force  ground  personnel  will  be 
trained  to  maintain  military  elec¬ 
tronic  equipment 

PERSONNEL 

Allan  Easton,  formerly  with  Tele¬ 
tone  Radio  Corp.  as  chief  engineer 
of  the  production  engineering  di¬ 
vision,  has  been  appointed  chief  of 
the  microwave  section  of  Radio  Re¬ 
ceptor  Co.,  Inc.,  Brooklyn,  N.  Y. 

R.  M.  Bowie,  formerly  manager  of 
the  Physics  Laboratories  of  Syl- 
vania  Electric  Products  Inc.,  Bay- 
side,  N.  Y.,  has  been  appointed  to 
the  staff  of  the  company’s  vice- 
president  of  engineering  as  direc¬ 
tor  of  engineering. 


B.  M.  Bowl*  C.  S.  L** 


Everett  S.  Lee,  formerly  execu¬ 
tive  engineer  of  the  GE  General 
Engineering  Laboratory,  Schenec¬ 
tady,  N.  Y.,  has  been  appointed  edi¬ 
tor  of  the  General  Electric  Review, 
the  company’s  monthly  engineering 
magazine. 

WiLMER  T.  Spicer  has  been  pro¬ 
moted  from  section  chief  of  the 
technical  publications  department 
to  chief  engineer  of  maintenance 


MANUFACTURERS  OF  R.  F.  COILS  AND  ELECTRONIC  EQUIPMENT 
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ACE  ENGINEERING  and  MACHINE  CO.,  INC. 

3644  N.  Lowrtnc*  St.  Philadelphia  40,  Pa. 


Telephi 


lor  AM,  FM,  and  Television  Stations 


Hit  monstrous  Joy  Continuous  Cool  Miner 
''siiokts"  througli  the  eortk  gothtring  2 
tons  of  cool  per  minute.  This  production 
miracle  it  dependent  on  highest  quolity 
components.  Not  the  leost  of  these  is  the 
rugged  2Vi  lb.  solenoid  coil,  shown  be¬ 
low,  which  octuotes  the  controls  ond  is 
mode  from  non-corrosive  ond  inert  mote- 
riolt  to  withstand  the  extreme  voltoge  dif- 
ferentiols,  moisture,  dompness,  ond  ocid- 
ity  encountered  in  operotion. 


Stay  on  the  air  during  power  failures.  When  storms, 
floods,  or  breakdowns  interrupc  electric  service  to 
your  station  and  force  you  off  the  air.  you  lose  listenersr 
you  lose  income.  Protect  yourself  against  loss  .  . 
make  sure  of  your  ability  to  give  vital  service  to  youfi 
community  during  disaster  periods  by  installing  n 
dependable  Onan  Emergency  Electric  Plant. 

An  Onan  plant  will  take  over  the  job  of  supplying 
electricity  for  studios  and  transmission  automatically 
when  power  is  interrupted.  Plant  stops  itself  wheft* 
power  is  restored.  Upkeep  costs  are  negligible. 


POffTAIll  A.C.  iUCTIIC  PLANTS 
FOi  FIELD  AND  MOIILE  RADIO 
Supply  power  for  transmission  at  scene 
of  events.  Can  be  carried  by  hand  or  in 
trunk  of  car.  Take  up  only  a  few  square 
inches  of  space  in  mobile  unit.  Weigh  as 
little  as  80  pounds.  Lightweight  models: 
550  to  5.000  watts.  Other  models  to 
55.000  watts. 


7021  Reyalstan  Avenue,  Minneapells  5,  Mh 


HIGHER  AnENUATlOH 
. .  .  at  no  greater  cost 


Built  to  match  the  moat  exacting  re¬ 
quirements  ior  radio  interierence  re¬ 
duction,  ACE  SCREEN  ROOMS  cost 
little  or  no  more  than  home-made 
rooms  of  iar  lower  filtering  and  shield¬ 
ing  efficiency.  Used  and  approved  by 
leading  laboratories  and  plants. 


A^Provide  attenuations  of  100  to  140  db. 
^  — at  frequencies  from  0.1 5  to  lO.OOOmc. 

Ay'  Easy  to  install — easy  to  move  to  a  new 
^  location  or  to  enlarge. 

Fully  proved  in  more  thonOyoors  of  use. 

Stondord  and  special  types  available 
▼  for  every  need. 


When  you  need  electrical  coils, 
why  not  take  advantage  of  34 
years  of  experience,  engineering 
competence,  and  modern  produc¬ 
tion  facilities.  Goto  coils  are  built 
for  you,  to  your  specifications. 


U-UUIL  UU.inc 

SSECIAIISTS  SINC  E^  9  1  7 
65  PAVILION  AVE 
PROVIDENCE  S;R.l 


■ 
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services  by  Bendix  Radio  Division 
of  Bendix  Aviation  Corp.,  Balti¬ 
more,  Md. 

Joseph  A.  Despres,  for  the  last  13 
years  president  and  chief  engineer 
of  Bernard  Rice  Sons,  electronic 
I  industry  metal  fabricators,  has 
joined  the  staff  of  the  engineering 
I  and  production  division  of  Air- 
!  borne  Instruments  Laboratory, 
Mineola,  N.  Y.,  as  administrative 
'  assistant  in  the  vice-president  and 
director’s  office. 


APPROVED  BY  UNDERWRITERS  LABORATORIES  AT 


Meets  government 
specification 
AN-J-C-48a 


FUME  RESISTANT 
HUT  RESISTANT 
HIGH  IHSUUTKMI 
RESISTAHCE 
EASY  STRIPPING 
HIGH  DIELECTRIC 
FACHJTATES 
POSITIVE  SOLDUING 

Also 

is  Mt  affsetsd  by  tbs 
hMt  of  boprogMtioo . . . 
aukiog  M  an  Moal  «iro 
far  aso  hi  eoMieetioa 
witb  cab  aad  fraat- 
fanaar  loads 


No  "Nicking"  problem  in  using  this 
proven  wire.  Not  being  on  extruded 
plostic,  its  diameter  uniformity  con  be 
absolutely  guaranteed.  This  eliminates 
nicking  of  conductors  and  constant  re¬ 
setting  of  blades  in  the  cutting  process. 
Available  in  oil  sizes,  solid  and 
stranded,  in  over  200  color  combina¬ 
tions  .  .  .  "NOFLAME-COR"  assures 
maximum  output  and  minimum  rejects. 


No  "blobbing"  of  insulations  under  soldering  heat,  because 
"NOFtAME-COR"  is  NOT  on  extruded  plastic.  Production  executives 
specify  it  as  the  most  efficient  heat-resistant  wire  yet 
developed.  Save  time,  money  and  assembling  headaches.  Investigate! 


CORNISH  WIRE  COMPANY,  me. 

50  Church  Street,  _  New  York  1,  N.  Y. 

- -  —  Branch  Offices - ^ - , 

PHILADELPHIA  BRIDGEPORT  CLEVELAND  CINCINNATI  CHICAGO 
DETROIT  MINNEAPOLIS  ST.  LOUIS  ATLANTA 
DALLAS  DENVER  LOS  ANGELES  SAN  FRANCl.SCO  SEATTLE 

II  mmm  n  n.iRiimiiA  iwim  i.i  Bfi  11111:1  ai  m  iti  mui  M,iiim‘gnin| 


I.  A.  Daipras  R.  P.  ClausMi 

j  R.  P.  Clausen  was  recently  pro¬ 
moted  from  assistant  chief  engi- 
I  neer  to  chief  engineer  of  the  radio 
tube  division,  Sylvania  Electric 
I  Products  Inc.,  Emporium,  Pa. 

!  E.  A.  Lederer,  formerly  on  the 
j  engineering  staff  of  RCA  at  Harri- 
^  son,  N.  J.,  has  been  made  manager 
j  of  engineering  for  the  newly- 
I  created  electronic  tube  division  of 
j  Westinghouse  Electric  Corp.^ 
Bloomfield,  N.  J. 

I  W.  Noel  Eldred  of  Hewlett-Pack- 
j  ard  Co.  has  been  appointed  chair- 
i  man  of  the  newly  established  Palo 
'  Alto,  Calif.,  subsection  of  the  IRE, 

Wu,LiAH  Crawford,  formerly  in 
electrical  maintenance,  engineering, 

I  and  the  research  laboratory  of  Can- 
^  non  Electric  Development  Co.,  Los 
I  Angeles,  Calif.,  was  recently  ap- 
,  pointed  to  the  company’s  sales  engi- 
!  neering  staff. 

i  Stanley  Webster,  member  of  the 
American  Standards  Association 
j  committee  that  drew  up  the  present 
I  specifications  for  audiometers,  has 
j  been  appointed  chief  engineer  of 
j  the  Beltone  Hearing  Aid  Co.,  Chi- 
I  cago.  Ill. 

John  R.  Smith,  assistant  to  vice- 
president  for  communications  of 
the  Southern  Railway  System,  has 
been  elected  1951  chairman  of  the 
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WINCHESTER  ELECTRONICS,  INCORPORATED 


J^inchester  i^Iectronics 

INCORPORATED 

GLENBROOK,  CONNECTICUT,  U.S.A. 


Dynamic  Strain  Recording  in  the  Field 


1055  NEPPERHAN  AVENUE.  YONKERS  3.  NEW  YORK 


for  Radio . . .  Instruments . . .  Communications . . .  Power 

Type  “QRi”  has  Two  Special  Features: 


for  oxtraordlnary 
olottrkal  poHormamo 


QUICK  DISCONNECTING 
(S«parat«  spring  loaded  contacts) 

SELF-ALIGNING 

(Two  largo  diamotor  guide  pins. 

Those  also  assure  proper  polarisation.) 


IN  CONTAaS 


Th«  TYPE  MRC-12  6-ELEMENT  SELF-POWERED  STRAIN  GAGE  CONTROL 
UNIT,  and  tha  TYPE  S1S-A  6-ELEMENT  SELF-POWERED  RECORDING 
OSCILLOGRAPH  together  mok«  up  o  compluto  dynoir  ic  tfroin  muoturin^ 
loborptory  which  you  con  corry  with  you  for  fiold  uto  ANYWHERE  whoro 
•loctricol  powor  it  not  ovoiloblo. 

With  ttondord  SR-4  rotitfonco  ttroin  gogot«  o  froguoncy  rotponto 
from  ttotic  to  500  cyclot  por  tocond  con  bo  obtoinod.  MogniRcotiont  oro 
odoguoto  for  oil  procticol  noodt  for  ttotic«dynomic  ttroin  rocordlng  on 
ttructurol  mombort  ond  mochino  portt. 

Smoll  In  Siio  •  light  In  Wolght  •  Slmplo  to  Uto 
•  Intontitluo  to  VIbrotlon  •  PInott  Inttromont  Crofttmonthlp 
•  Unconditlonolly  Goorontood 

Writ# for  Tochnicot  Rullotin  SP*177Gond  SR-193G 


•  fion-woldiiig 
cfioroctgr 
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NEWS  OF  THE  INDUSTRY  (conHnytd) 

communications  section  of  the  Asso¬ 
ciation  of  American  Railroads, 
Washington,  D.  C. 

Glen  McDaniel,  vice-president  of 
RCA,  was  recently  elected  first  full¬ 
time  paid  president  of  the  RTMA. 

Edward  S.  White,  previously 
associated  with  the  RCA  Industry 
Service  Laboratory  engaged  in  com¬ 
munications  development  work, 
was  recently  appointed  Msistant 
chief  of  advanced  development  of 
Air  King  Products  Co.,  Inc.,  Brook¬ 
lyn,  N.  Y. 

William  Hargreaves,  formerly  en¬ 
gaged  in  the  development  of  servo 
motors,  has  been  appointed  vice- 
president  in  charge  of  engineering 
for  Transicoil  Corp.,  New  York, 
N.  Y. 

Robert  F.  Field,  after  21  years’ 
work  in  impedance  standardization, 
electrical  measurements,  particu¬ 
larly  with  bridge  circuits,  and  the 
study  of  dielectric  materials,  has 
retired  from  the  General  Radio  Co. 
engineering  department. 


Donald  B.  Harris,  formerly  execu¬ 
tive  assistant  to  the  director  of  re¬ 
search  of  Collins  Radio  Co.,  Cedar 
Rapids,  Iowa,  was  recently  named 
technical  assistant  to  the  president 
of  Airborne  Instruments  Labora¬ 
tory,  Mineola,  N,  Y. 

John  L.  Dooner  recently  left  the 
antenna  laboratories  of  Amy, 
Aceves  and  King  to  join  the  Brach 
Mfg.  Corp.  of  Newark,  N.  J.,  a 
division  of  General  Bronze  Corp., 
as  antenna  research  engineer. 

Charles  Bangert,  Jr.  has  been 
promoted  from  assistant  manager 
to  manager  of  engineering  for  the 
Trumbull  Electric  Mfg.  Co.,  Plain- 
ville,  Conn. 
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X  ANOTHER  VERSION  OF  THE 
X  GRAYHILL  SERIES  5000  TAP  SWITCH  \ 
'  IS  A  DOUBLE-POLE.  DOUBLE-THROW  ' 
CONTACT  ARRANGEMENT  ON  EACH  DECK. 
WHEN  SPACE  IS  SCARCE  AND  ONLY  DOUBLE 
THROW  PER  POLE  IS  REQUIRED  HALF  AS 
MANY  DECKS  AS  POLES  WILL  DO  THE  JOB. 
<THIS  VERSATILE  SWITCH  IS  RATED  TO  BREAK 
\  I  AMP..  nSV.A.C..  NON-INDUCTIVE.  ^ 


j  Wizardry  in 
I  niHEFOHMS 

^  Small  dtomcfer  wir«  formed 
in  ony  iKope  you  need  I 


STRAIGHTENING  4k  CUTTING 

Perfect  elraight  lengthe  to  12  ft. 
JOUIS  to  .125  diameter 

WIRE  FORMS 

.0015  to  .080  diameter 

SMAU  METAL  STAMPINGS 

.0025  to  .035  ihickneea 
.062  to  3  inchea  wide 

Mere'*  the  *1uiow  how”  and  oioa  pm* 
dedion  capadly  to  torn  o«t  any  qnan- 
My  af  naall  wira  form,  parti  and 
•tampinoi  in  forrow  and  inn  fanoM 
natob  and  a Hoyi— accurately.  aeo> 
noadcoHv.  ipeedilyl 
* 


jui'dinif'fcifjkrea^ 


RT  WIRE  4  STAMPING  CO 

i27  M  OH  STREIT  NEWARK  7  N  J 


m/je  reeoraer 


SEITSATIONALI 
LITTLE  am 
BEARD  SUPPORTER 


Keepi  your  beard  out  from  under  your  feet  — 
prevents  tripping  and  lawn  mower  accidents 
—  but  you  haven’t  any  beard  and  we  haven’t 
any  Beard  Supporter,  so  let’s  get  modern  and 
talk  about  something  up  to 
date  —  Pel-X  Water  Repellent 
Tracing  Cloth. 

Grandfather  had  whiskers 
but  he  had  no  Pel-X,  and  he 
got  along  as  best  he  could  with 
what  he  had. 

You  do  the  same  thing  and 
get  Pel-X  —  it’s  the 
best  water-resistant 
tracing  cloth  on  the 
market  today.  Want 
to  give  us  an  argu¬ 
ment  —  eh?  Well, 
write  for  testing 
samples  now.  Won’t 
cost  you  a  cent  to  get 
the  evidence  that 
ends  arguments. 


rHE  HOLLISTON  MILLS,  INC. 

V  NORWOOD,  MASS. 

NEW. YORK  PHIIADEIP.HIA  CHICAGO 


I  II  \  Is  iiutkcd  h\  Molhsion's  VI  nemis  *>f  Ic.idcrshi j)  ;ind  rxiK'ijfiue  in  <!cNC‘H»p 
in^  v|K*(  Id)  |>iii|Mis(’  cloths  for  initijsiiN 


4522  West  Madisan  Street 


GET  DETAILS— 
Write  tor  the 
GrayhIII  Catolee 
Now 


Chicago  24,  III. 
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frequency  transmission  line  net¬ 
works  and  filters.  Matrix  algebra, 
a  necessary  tool  in  this  approach,  is 
reviewed  for  the  benefit  of  the 
uninitiated  and  for  the  sake  of 
completeness  in  a  separate  ap¬ 
pendix. 

In  the  final  section  an  introduc¬ 
tion  to  Maxwell  field  equations  is 
given,  including  some  applications 
thereof  to  electromagnetic  wave 
propagation  along  wave  guides. 
In  keeping  with  current  practice, 
the  rationalized  mks  units  are  used 
in  presenting  the  field  equations. 

Although  a  great  deal  of  infor¬ 
mation  is  already  contained  in 
this  book,  it  would  seem  to  this 
reviewer  that  some  improvement 
would  be  possible  in  a  subsequent 
edition  through  an  expansion  of  the 
section  on  wave  guides. 

The  text  is  nicely  illustrated 
throughout  with  descriptive  dia¬ 
grams,  charts  and  circuits.  Illustra¬ 
tive  problems  are  given  at  the  con¬ 
clusion  of  each  chapter. — Phillip 
H.  Smith,  Military  Electronics 
Dept.,  Bell  Telephone  Laboratories. 


NEW  BOOKS 

(continued  from  p  152) 


Transmission  Lines 
and  Networks 


By  Walter  C.  Johnson.  McGraw- 
Hill  Electrical  and  Electronic  Engi¬ 
neering  Series,  McGraw-Hill  Book 
Company,  Inc.,  New  York,  1950,  361 
pages,  |5.00. 

This  is  the  first  edition  of  a  book 
presenting,  in  two  parts,  the  basic 
principles  of  transmission  lines  and 
four-terminal  networks,  respec¬ 
tively.  Although  basically  a  text¬ 
book  for  undergraduate  students, 
the  material  covered  should  be  of 
considerable  interest  to  practicing 
engineers  in  both  the  power  and 
communication  fields.  In  writing 
this  book  Professor  Johnson  has 
been  able  to  draw  on  a  backlog  of 
material  developed  through  prac¬ 
tical  classroom  experience  at 
Princeton  University  to  produce  a 
very  readable  text. 

In  general,  the  subject  matter  is 
preceded,  by  a  qualitative  discus¬ 
sion  which  permits  a  clear  physical 
understanding  in  advance  of  the 
mathematical  analysis.  The  physi¬ 
cal  viewpoint  is  maintained 
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Multi-Channel 

Oscilloscopes 

As  specialists  in  multi-channel  'scopes, 
ETC  offers  a  broad  line  for  critical  test¬ 
ing,  production  and  research  needs.  In 
addition  to  standard  types  incorporating 
2,  4,  and  5  wave  forms  on  a  single  tube, 
many  special  designs  and  adaptations 
are  regularly  produced  for  specific  uses. 
Full  details  on  any  type  will  gladly  be 
sent  on  request. 


k  MULTI-GUN 
w  CATHODE  TUBES 
The  answer  to  prob¬ 
lems  involving  registra¬ 
tion  of  a  multiplicity  of 
transients  on  a  single 
screen.  2-,  4-,  6-,  8-  and 
1 0-gun  types.  Also  a  com¬ 
plete  line  of  standard  5" 
cathode  ray  tubes. 


with 

BOWSER'S 

NEW 

Prefabricated 

Insulated 

Panels' 


on 

27  CAMS 


Now  you  can  tavc  die  and  looting  coau  when  you  get 
MIL-T-27  cans  irom  Heidor!  All  standard  siics  of  dim 
cans  arc  available  and  supplied  with  or  without  brackets, 
weld  studs,  centrifu^l  hot  tinned,  blind  inserts,  con- 
I  prcssion-iypc  hcrinclic  bushings  on  V^', 

I  centers,  and  stamped  ratings.  Custom  sixes  can  alM  be 
I  supplied. 

in  Our  other  services  include:  special  tube  bending,  spccial- 
^  ixed  screw  machine  products,  and  complete  hermetic  seal 

assemblies.  Write  for  spedficaiioos  and  peke  list. 

HELDOR  METAL  PRODUCTS  CORP. 

Morr  Mtw  ADDmsS:  8S  Academy  St.,  Belleville  9,  N.  J. 


CIRCUITS  AND  MICROWAVE  ENGINEERS 

Permonenl  Poutient  for  Men  with  Severof  Years  of  Experience 

A  rapidly  expanding  organization  with  long  range  programa  for  commercial 
and  government  developmenta  oiiera  excellent  opportunitiea  in  the  field  of  general 
Inatrumentotion  including  VHF,  UHF,  and  microwave  test  equipment. 

Our  modern,  weil  equipped  laboratories  are  conveniently  located  in  downtown 
Brooklyn  and  oiler  a  stimulating  and  pleasant  working  atmosphere. 

Men  with  Master's  or  PhJ).  degrees  ore  preferred. 


mm*  MVILOPMIIIT  CO  *1119. 

LLARY  STREET,  BROOKLYN  I,  N.  Y. 


OPHAR 

- - - WAXES 

COMPOUNDS 


Anti-Corona  high  heat-resistant  compounds  for 
Fly  Back  Transformers. 

Waxes  and  compounds  from  100°  F  to  285°  F 
Melting  Points  for  electrical,  radio,  television, 
and  electronic  components  of  all  types. 

Pioneers  in  fungus-resistant  waxes. 

Our  efficient  and  experienced  laboratory  staff 
is  at  your  service. 


AI$o  by  Bewser,  aToederd  eevireameeMl 
umulorioii  ckemhara.  Wide  roage  ef 
aiiaa,  perfermance  rafiega. 


ZOPHAR  MILLS 
.112-130  26th  Street 
Brooklyn  32,  N.  1 


INC 


BOWSER 

TECHNICAL  REFRIGERATION 

DIVISION  aeWSCRMNC. 
TERRYVIL^E  •  CONN. 


anytime 
anywhere 
any  size 


These  new  ■  |  ■  ^1  ■ 

modular  pan-  l.|  In- -9  I  H 
els  by  Bowser  Uo 

now 

all-purpose 

all-weather  enclosures  eosy  to  assemble, 
knock  down  or  transport.  Controlled 
temperatures  from  — 100°F.  to  -|-200°F. 
and  relative  humidity  simulation  from 
20%  to  95%.  Bowser  Walk-In  Rooms 
are  universally  accepted  for  the  storage 
and  testing  of  foods,  biologkals,  equip¬ 
ment,  etc.  They  feature  metal  clad  in¬ 
teriors  and  exteriors  and  ore  of  light 
weight  hermetically  sealed  construction. 
Rooms  can  be  expanded  by  the  use  of 
additional  panels.  With  the  addition  of 
auxiliary  instrumentation  they  will  meet 
all  Government  test  specs  including 
MIL-T-27.  Smaller  rooms  can  be  pre¬ 
assembled  at  the  factory. 


Cold 


Hot 


or 


WALK-IN  ROOMS 
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NEW  BOOKS 


throughout  the  entire  volume. 

Part  one  of  the  book  discusses 
distributed  constants  and  traveling 
waves,  followed  by  general  trans¬ 
mission  line  theory  as  applied  to 
both  power  and  communication  fre- 
the  latter  extending  into 


quencies, 

the  radio-frequency  range.  Also 
included  in  Part  one  is  an  illuminat¬ 
ing  chapter  discussing  the  develop¬ 
ment  of  modern  transmission-line 
charts,  with  typical  examples  of 
their  use.  Following  the  presenta¬ 
tion  of  general  material,  considera¬ 
tions  are  given,  separately,  to 
special  problems  in  connection  with 
radio-frequency  lines,  telephone  and 
telegraph  lines,  and  power  lines. 

Part  two  of  the  book,  comprising 
the  last  third,  deals  with  four-ter¬ 
minal  networks  including  attenua¬ 
tors,  impedance-matching  networks 
and  filters.  A  review  of  network 
principles  and  theorems  precedes 
the  more  specific  analysis  of  these 
devices.  The  treatment  is  entirely 
conventional,  Kirchhoff’s  laws  be¬ 
ing  used,  for  example,  as  the  basis 
for  setting  up  the  equations  which 
describe  network  performance.  The 
two  final  chapters  discuss  the  the¬ 
ory,  design  and  application  of  ele¬ 
mentary  types  of  electric  wave 
filters. 

This  book  is,  on  the  whole,  out¬ 
standing  from  the  standpoint  of 
clarity  of  presentation  of  the  sub¬ 
ject  matter.  Examples  are  worked 
out  in  detail  at  various  points 
throughout  the  text  which  are  of 
considerable  help  in  this  respect. — 
Phillip  H.  Smith,  Military  Elec¬ 
tronics  Dept.,  Bell  Telephone  Lab¬ 
oratories. 


SPACE  WINDING  MACHINE,  MODEl  30,  winds  resistors  and  space  wound  coils  up  to  6" 
long.  Winds  wire  from  No.  40  to  18.  For  smaller  wire  sizes.  Model  92-6  De-Reeler. 
is  recommended  instead  of  the  bench  type  spool  holder  illustrated. 

8  to  800  TURNS  PER  INCH  is  an  oulitaading  feature,  permitting  an  unusually  wide 
range  of  pitch  selection.  48  pitch  change  gears— completely  enclosed  for  safety— give 
desired  pitch.  Up  to  10,000  turns  are  registered  by  full  vision  6"  Clock  Dial  Counter. 

For  speedy  return  to  starting  position,  the  heavy  traverse  bar  has  a  friction  drive 
and  uses  a  rack  and  pinion  for  return.  Accurate  location  for  start  of  coil  is  attained  by 
screw  adjustment  on  feed  roller.  Fine  wire  is  wound  freely  and  fast  due  to  ball  bear¬ 
ing,  spring  tension  tailstock  which  also  allows  quick  change  of  coil  forms.  Spools  and 
tailstock  may  be  adjusted  closer  or  farther  from  winding  head  by  moving  tension 
bracket— because  they  are  mounted  on  bed  rods.  Tailstock  may  also  be  moved  to  the 
front  or  rear  for  perfect  alignment. 

Motor  equipment :  Vi  H.P.  Variable  Speed  Universal  Motor  w  ith  foot  treadle  con¬ 
trol.  Automatic  Stop  with  Predetermined  Counter  is  optional  —  it  saves  time  and 
eliminates  most  bad  coil  rejection  by  not  requiring  operator  to  do  turns  manually. 

Also  available  —  MODEL  35  — same  construction,  same  features  but  arranged  to 
wind  forms  up  to  12"  long. 

There  b  a  GEO.  STEVENS  machine  for  eve^  ceil  winding  need.  Machine*  that  wind  ANY 
kind  of  coil  ore  available  for  loboratery  or  production  line.  ...  Send  in  a  sample  of  your 
coil  or  a  print  to  determine  which  model  best  tits  your  needs.  Special  designs  can  be  made 
for  special  applications.  Write  for  further  informotion  today. 


Introduction  to 
Industrial  Electronics 

By  R.  Ralph  Benedict,  Professor  of 
Electrical  Engineering,  University  of 
Wisconsin.  Prentice-Hall,  Inc.,  New 
York,  1951,  436  pages,  $6.35. 

As  THE  author  says  in  his  preface, 
industrial  applications  of  electronic 
devices  have  multiplied  rapidly  dur¬ 
ing  the  last  decade,  with  the  result 
that  interest  among  industrial  engi¬ 
neers  and  engineering  students  in 
the  subject  of  electronics  has  in¬ 
creased.  This  book  is  aimed  at 
starting  such  students  and  engi¬ 
neers  on  the  right  path  in  their 


*9('oU€t’o  %A{an44^ac^e*%«s 


BEPAESENTATIVES 
frank  Totro 

<022  No.  tofora  Avo.,  Chicaga  30,  llllnol: 

lolph  K.  Isid 
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WeN-Known  Maker  of 
Electric  Hand  Saws 
CUTS  COSTS! 


Und  for  FUCB  DBMONSTKATOIt  ood 
DATA  Shoot 


that  ttUi  why  Zf^-GIIIP* 
is  iuctaufvlly  sohing  tha  pvxiling  tat 
tcraw  problamt  of  thit  and  ov«r  o 
httndrad  othar  produtft. 

The  manufacturer  of  this  hand  taw 
found  that  other  screws  were  too  slow, 
or  expensive  to  assemble  and  did  not 
give  a  tight  enough  fit.  zip-grip* 
solved  the  problem  and  also  resulted 
in  a  reduction  in  cost.  Write  today 
and  we’ll  tell  you  how  to  get  Free 
Engineering  Test  Samples  for  your 
application,  without  cost  or  obligation  I 
on  your  part.  I 


Nickel  alloy,  filament  >vire 
anti  ribbon :  flat — groovcti 
— crowned. 

Grid  wire  electroplated. 
Alloys  for  special  require¬ 
ments. 

Pamphlet  E  sent  upon  re¬ 
quest. 


SECON  METALS 

CORPORATION 


22*  Eat  4Stk  Stmt 
N«w  York  17,  N.  Y. 
T*l«phon«:  MUrray  Hill  7-1 S94 


FREQUENCY  AND  TIME  MEASUREMENH 

ACCURATELY  ,  .  .  CONVENIENTLY! 


ANY  fACTOt 
MAY  IE 
MEASUIED 
K>R  FIXED 

vAiuE  or 

THE  OTHER 


M.  S.  C. 

(Mass  Spectrometer  Checked) 

RARE  GASES 


Univarsol  6-in-Ont 

MEGACYCLE 

FREQUENCY-TIME 


HELIUM  •  NEON 
ARGON  -  KRYPTON  •  XENON 


gltiOE  Rare  Gases  are  moss  spectrom¬ 
eter  checked  to  assure  you  gases  of 
known  purity  ond  uniformly  high 
quality.  Available  in  commercial-size 
cylinders  and  gloss  bulbs.  „ 

iMDf,  the  world's  largest  producer  of  j 
gases  derived  from  the  atmosphere,  ] 
con  meet  your  individual  needs  of  pur¬ 
ity.  .  .volume ...  mixture .. .  containers ... 


Now,  the  Potter  Instrument 
Company  offers  all  in  one 
equipment,  the  features  here¬ 
tofore  available  only  in 
separate  countinc  systems. 
Two  complete  counting  chan- 
neb.  a  100  kc  crystal  oscillator 
time  base  and  unique  gating 
circuits  are  combined  to  pro¬ 
vide  the  new  FREQUENCY- 
TIME  COUNTER. 


UNDE  AIR  PRODUCTS  COMPANY 

A  DIVISION  OF  UNION  CARBIDE 
AND  CARtON  CORPORATION 
SO  SmI  43ad  SIMM  fTTYi  NawYafk  I7.N  Y. 
hi  Caaodat 

Dominion  Oaygaa  Cempeny,  limited,  Toronto 


POfTER  INSTRUMENT  COMPANY 

I  N  CORPORATfO 
tl5  CUTTEt  Mill  RO.,  OICAT  NECK.  NEW  TOIK 


Tha  tone  "Undo”  is  o  raqistered  trode-morti 
of  Uaba  Carhido  and  Carbon  Cerporotbif 
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J  COUNTER 

FKQUENCY 

MUSUREMENTS 

0  to  1  fuc  70419#  by  covnlmg  cyde* 
pet  p7t-»ele<ted  tune  o»  by  meoG- 
(771719  tune  pet  pr#  Geiected  ceum. 
Accwrocy  0  001%  mmunutu 

TIME  INTERVAL 
MUSUREMENTS 

GecendG.  V 

FREQUENO 

RATIO  MUSUREMENTS 

fteito  et  two  eaternpi  f7eoi7e7«cieG 
<07«  be  meeiwed 

SKONDARY  FREQUEIKY 

100  k<  C7yGlol  OGCtllOtW  witb  di¬ 
vided  f7eowencieG  ovotloble  et  10. 

1  kc  07«d  100.  10,  1  CpG 

TOTALIZING  COUNTER 

Sti  decodSG  pwlGet  0  te  1  me. 

Gtfie  wove  10  cpi  te  1  tec 

DIREa  RPM  RUDING 
TACHOMETER 

Tb7ev9b  the  stg#  ot  on  eAie7nol  60 
count  pe7  7evo(utiOA  pHotoele<t7>c 
diG<  poTierotot  071  occwtocy  of  ±  1 
rptn  >G  ebtomed 

(contifiMd) 


Specify 

'CORES  BY 

MOLDITE 


•••wbea  !««•  * 

•*  «*• 

■■  design  t 


NATIONAL 


Sample*  promptly 
•ubmitted  upon  request 
for  design,  pre-production, 
and  test  purposes 

SEND  FOR  CATALOG  108 


M  O  I 


COMPANY 

1410  Chestnut  Are.,  Hillside  5,  N.  J. 

hniltltMCt.  mimr.Unn  PHMk-CilHiltoitcMM  ImUIiPmM 

HMI.NsttDt.  MtlNf  imSiSknnNr  CmSIiUIZ 

CMciciltR.  FqMMH.  R.  T.  Uita|iln.M.  tmmkm 


study  and  applications  of  tubes  to 
industrial  problems.  It  is  in  fact 
an  introductory  course  in  general 
electronics,  with  a  rather  special 
and  not  too  detailed  attention  to 
some  fundamental  industrial  appli¬ 
cations. 

The  first  260  pages  deal  with 
tubes  themselves  and  their  basic 
circuits.  Then  follow  chapters  on 
induction  and  dielectric  heating, 
electronic  relay  circuits,  welding 
control,  motor  control  and  indus¬ 
trial  instrumentation. 

The  book  is  not  too  large  either 
in  format  or  in  number  of  pages 
and  is,  therefore,  easy  to  handle 
and  to  use. — K.H. 


Encyclopedia  on  Cathode- 
Ray  Oscilloscopes  and 
Their  Uses 

By  John  F.  Rider  and  Seymour  D. 
UsLAN.  John  F.  Rider  Publisher,  Ine., 
New  York,  1960,  992  pages,  |9.00. 

Although  the  authors  explain  in 
the  foreword  to  this  book  that  some 
readers  having  special  interest  may 
find  that  it  has  limited  coverage,  the 
book  quite  adequately  backs  up  its 
title  for  the  average  reader.  Nearly 
all  of  the  chapters  are  descriptive 
and  consist  of  running  text  rather 
than  a  dictionary  style  of  unrelated 
definitions.  The  authors  assume 
that  the  reader  has  a  general  back¬ 
ground  in  electricity,  magnetism 
and  vacuum-tube  theory  and  desires 
to  know  the  inner  workings  of  the 
oscilloscope  and  methods  of  using  it 
in  conjunction  with  electronic  de¬ 
vices.  More  than  a  third  of  the 
pages  are  devoted  to  applications  of 
the  oscilloscope  and  auxiliary  equip¬ 
ment  to  measuring,  testing  and  ad¬ 
justing  communication  and  indus¬ 
trial  electronic  gear. 

A  106-page  section  is  devoted  to 
the  circuits  of  commercial  oscil¬ 
loscopes  and  descriptions  of  special 
circuits  they  contain.  Nearly  all 
of  these  contain  values  of  compo¬ 
nents.  This  data  should  prove  use¬ 
ful  not  only  for  maintenance  of  a 
particular  model  but  also  for  study 
of  special  features  of  other  models 
that  are  desirable  to  adopt  in 
present  equipment. 

Early  in  the  text,  a  thorough  de¬ 
scription  is  given  of  the  various 
types  of  construction  employed  in 
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Tkc  JK  H-17 

(actual  tin) 


E  I  S  L  E  R 

TekwienTu^ 

MACHINERY 


TV  Sealing  Machine 


Pr«iii  S'*  H  kwft  34* 
Ttl«vUI«ii  Ti#IM 

I  EISLER'S  EUctronIc  Equip- 
I  inant  ia  •spaciolly  Oe- 
f  signod  and  Built  la  your 
•«a<t  roc|uiroiiionH. 

^  nun  nANsrotMias 

STANDAIO  •  SKCIAI 
t  iiUMwm  SitM  %  !•  SOO  KVA 


EISLER  ENGINEERING  CO.jnc. 

751  So  13th  St.  Newark  3,  N  J 


IHCRiASCD 

INSULATION 

BerrcN 

CONNECTIONS 


Shotiww  Saom  T«r- 
iiriwah  Scfw  ond 
Soldar  Tanuboh 
SgawTarmiwol  abam% 
fonal  wMi  SoWar  T«r- 
■Mmil  balow.for  avary 


Sbi  MriM  inaat  avary  raqidraaianh  No.  140, 
5*40  tcrawsi  No.  141,  6*32  Mrawii  No.  142, 
$-32  tcraRni  No.  ISO,  10-32  tcrawti  Noh  151. 
13-32  Mraw»i  No.  152,  14-33  Mrm. 
CoMogMo»n  Kill  CBwpl  atifai-Saod  far  yoaraoyy. 


(lowARD  B.  Jones  Division 


You  Wouldn’t  Design  a  Hearing 
Aid  Around  a  201A  Tube  .  .  .  ' 

Ukowiao.  whon  doaigning  modom  communkationa  '  . 
aqtiipmant  youll  want  to  uao  a  roolly  modom  cryatol.  \ 
THE  JAMES  KNIGHTS  CO.  la  conatantly  pionoorlnq  Im¬ 
portant  odvoncomonta.  Tbo  H-17.  for  oxamplt.  oliera: 


O  Modem,  Wire  Mounted,  Metol 
flotad  Cryttol 

•  Hermettcolly  Sealed  Metol  Holder 

•  Frequency  Rouge  200  kc  to  100 
me 

•  Two  Units  Fit  Loctol  Socket 


JAN— CAA  APPROVED 

Tho  JK  StobUliod  H-17  Cryatal  iuUy  moota  CAA  roqulro- 
monta  on  woU  aa  JAN  Spocillcatlona  MIL-C3098.  Rugged  and 
dopondoblo  deapito  email  aixe  and  light  weight  the  H-17  la 
intended  lor  the  compoct  communkationa  equipment  ol  to¬ 
morrow. 

Do  not  heaitate  to  conoult  JAMES  KNIGHTS  COMPANY  for 
deaign  aaaiatonce  In  any  frequency  range  from  3000  cyclea 
to  100  megocyclea. 


.  ■  ■  o  modern 
wire  mounted, 
I  metol  ploted 
crystol. 


NOTE: 

When  designina  mlUtory  equipment  bo  auio  la 
coaault  MUtC-SOM  Cryatal  Spo^lkotlona.  Ceplea 
ol  condonaed  Toralon  are  arallablo  from  JASlES 
KNIGHTS. 


— ^  SANDWICH,  ILLINOIS 


PROVIDE  DELAYS  RANGING 
p  f  ROM  I  TO  120  SECONDS 

Features:  —  Comp>en8crted  for  ambient  tempera¬ 
ture  changes  irom  — 40*  to  110*  F  . . .  Hermetically 
sealed;  not  affected  by  altitude,  moisture  or  other 


SPST  Normally  Cloeed. 
PROBLEM?  Send  for  "Special  Problem  Sheet" 


'1^1  VOLTACKOrMV  •  WfTn  AUrtBITI  AinpDritW 

1^  Mm-r  *  OIAAM  voii»o«  «un  BPRIlT  ATOB^ 

I  vAKnApmox  loetT  n£»taUieAlv-/nD 

I _ 5<»%  !  2%  I 

cheapest,  and  most  compact  methoa  of  obtaining 
current  or  voltage  regulation . . .  For  currents  of  .Ow 
to  6  Amps. . . .  Hermetically  sealed;  not  oiiected  by 
altitude,  ambient  temperature,  hmnidity. 

IVrite  fox  4-page  lUuMtxaied  BuJletfn. 


MmPIRITI  CO  ,/nc  561  Broadway.  New  York  17  .  N  Y 

In  Car)ada  .A-.'as  Hadjo  Corpv  Lrd  560  King  Si  W  Toroniq 
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NEW  BOOK^ 


(continMd) 


cathode-ray  tubes  from  the  gas- 
focused  Western  Electric  224  of  the 
early  20’s  up  to  the  present  16  and 
19-inch  tubes.  The  J-scan  type  of 
radial  deflection  used  in  war-time 
radars  is  included.  Special-purpose 
cathode-ray  tubes  are  discussed  in 
a  .separate  chapter.  These  include 
the  image  orthicon,  iconoscope, 
monoscope,  graphecon,  image  dis¬ 
sector,  transcriber  kinescope,  iso- 
con,  skiatron  and  tuning-eye  tubes. 

A  novel  aid  to  the  reader  is  a 
collection  of  synthesized  waveform 
patterns,  a  total  of  1,580  extending 
over  79  pages.  These  are  provided 
for  those  readers  who  do  not  have  a 
harmonic  wave  analyzer  available. 
The  patterns  are  printed  in  black  on 
a  white  background  and  are  limited 
to  those  most  likely  to  be  encount¬ 
ered  in  practice.  They  consist  of 
three  types  of  combinations;  funda¬ 
mental  and  one  harmonic  (2nd  to 
8th) ;  fundamental  plus  two  har¬ 
monics  (2  and  3,  2  and  4,  3  and  5) ; 
and  two  harmonics,  no  fundamental 
(2  plus  3,  2  plus  5,  3  plus  5,  4  plus 
5  and  5  plus  6).  Five  amplitude 
intervals  are  used  in  each  case. 

Because  this  waveform  section  is 
a  distinct  innovation,  the  response 
received  from  readers  will  determine 
whether  this  illustrative  material 
will  be  expanded  in  later  volumes  or 
appear  in  a  separate  volume.  A 
complete  set  of  synthesized  wave¬ 
forms  could  easily  amount  to  more 
than  50,000  units,  a  monumental 
work. — v.z. 


Print  your  circuits  with 


Use  them  in  place  of  conventional  wir¬ 
ing  and  solder  connections.  These  highly 
conductive,  low-resistance  coatings  are 
easily  and  rapidly  applied  by  spray, 
brush,  dip  or  stencil  to  metals  and  non- 
conductive  surfaces. 

Look  at  these  advantages: 

1.  Higti  conductivity  (low  resistance). 

2.  Flexible  application  —  composition  may  be 
formulated  in  suitable  vobldes  for  desired 
methods. 

3.  Fired-on  typos  unaffected  by  contaminatini 
atmospheres. 

4.  Fool-proof  connections. 

5.  Easy  application  with  simple,  economical 
equipment. 

6.  High-speed  production. 

7.  Economy  —  one  troy  ounce  covers  about 
three  sq.  ft. 


Two  types  of  Du  Pont  (Conductive 
Coatings  are  available: 

Type  "F,”  fired-on,  specifically  designed 
for  use  on  ceramic  bases. 

Type  "A,”  air-dried,  for  use  on  plastic, 
paper,  and  wood  bases. 

For  additional  inf<innation  call  our  noareat  office  of 
Klectrodieniicala  Department.  K.  1.  du  Pont  de 
Nemours  &  Co.  (Inc.) 


DISTIICT  OFFICES 
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CiaclMatl  2  2412  draw  Tmw  FArinray  S2S3 

ClaniMA  14  I22S  llatiMal  City 

SMtaWi  CII«tiyMa7l 

Dttralt  2S  MS  PiMWcit  IM|.  WOMatrS  2-73S0 
XatBMCItyl*  dlmtta  S  MICA.  Aras  Vlctcrt240 

IH  AiwNts  P.  0.  Sai  70. 

El  MMtc.  dill.  CUiMwImS  3  2731 
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Microwave  Electronic  h 

By  John  C.  Slatfji.  D.  Van  \ostrand 
Co.  Inc.,  New  York,  1950,  406  p,  $6.00. 

Professor  Slater  has  written  a 
remarkable  book  on  the  funda¬ 
mental  theories  of  microwave  elec¬ 
tronics.  In  fourteen  chapters  the 
book  extensively  covers  the  more 
basic  microwave  structures  (espec¬ 
ially  cavities)  and  the  fundamental 
theory  of  all  the  modern  microwave 
tubes  (up  to  and  including  the 
traveling-wave  tube)  and  particle 
accelerators. 

There  are  60  pages  on  funda¬ 
mentals,  covering  the  wave  guide, 
reflection  and  standing  waves,  and 
power  and  energy  relations.  There 
are  130  pages  on  the  theory  of 
resonant  cavities,  the  resonant  cav¬ 
ity  with  one  output,  the  cavity  with 


Du  Pont  Electrocliemicals 


Clip  coupon  for 
your  froo  bullolin 
on  Du  Pont 
Conducllvo  Cootingt 


Name. 


Address. 


.State. 
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Tixlay,  with  emphasis  on  uninterrupted  production,  it’s  vitally  important  to  be 
>ure  of  quality  materials  and  parts.  Daiio  i»  ready,  as  always,  to  supply  you 
with  top  quality  roil<  made  to  your  exact  specification'.  Keep  production 
runnina  smoothly.  Let  Dano  make  your  coils. 

.Send  ui  tampiea  or  jpeei^ufions  icifh  quonritr  require- 
ofm  menfs  for  our  recommendotiona.  *\o  obiifiationl 

.  Aliio.  Transformers  Made  to  Order 


•  Form  Wound 

•  Popor  Section 

•  Acetote  Bobbin 

•  Molded  Coils 

•  Bokelite  Bobbin 

•  Cotton  Inter¬ 
weave 

•  Coils  for  Hiph 
Temperature 
Applications 


THE  DANO  ELECTRIC  CO. 

MAIN  ST.,  WINSTED,  CONN. 
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Residtnc*  Counts  approval 
for  VotoroH  Ttoimng 


I  Ktouott  your  Iroo  homo  ttu^y 
or  rmidmKO  tchool  catalog  by 
te  rmtu  itSC. 


Iltl  t  rut  UK.  N.I..  VtskeftN  II.  I. 


An  Accredited  Technical  Institute 
Pioneer  in  Radio  Engineering 
Instruction  Since  1927  . 


DUMONT 

METALCON 

CAPACITORS 

TYPE  P20 

it  Glass  End  Seals 

it  Tubular  Metal  Cans 

it  Good  for  100«C.  Continuous 


All  unitA  liiipn-misfrMl  In  M-lectM  minrrsl  oil  — j 
niinUturt^.  Type  P20  one  eni  isuiletee  o 
Type  P^A  twe  eeai  leteleted.  l-'or  113m.' 
itperstion  Mthrnne  tul  unliA  ere  evelleblp 
Volte  ere  two  ttmen  retM  Toltepe. 
INSULATION  RESISTANCE  moeu  J  A  N 
i'-Kl  retfuiremeni'.  POWER  FACTOR  .  .  . 
J-A  N  C-PI.  IMMERSION  TESTS  .  .  .  n 
ones  i-A-N  C-Vl.  LIFE  TESTS  .  .  .  I'.O 
hours  et  )U*C  X  IH  bolte«e. 


DUMONT 

BATHTUB  TYPE 

CAPACITORS 


it  Glass  Terminal  Sools 
it  Silicone  Rubber  Washer  Used 
^  J  A  N  Specs  Used 
TYPI  PJI  TYPf  M2 


YYPI  P22 
Tbit  unit  uses  glast 
termiiials  for  biph 
temperature  opero- 
tion  ond  it  more  her- 
meticallv  sealed. 


Tbis  nnit  uses  o  Sili¬ 
cone  Rubber  Wasber. 
Insures  lonp^  seats. 
No  contaminotion 
from  oil  opoinst 
rubber. 


writ#  for  sompfes  ond  iiterotore 


DUMONT 


Ufa  s  or 

CAPACiTpfis  roe  iviir  eiQuieiMiNT 
30B  OYCfCMAN  ST  NlW  YORK  N  Y 


TWIN  Power  Supply 

Electronically  \ 

Regulated  for 
Precise 

Measurements 

Two  independent  sources  oi 
continuously  variable  D.C. 
ore  combined  in  this  one 
convenient  unit.  Its  double 
utility  mokes  it  o  most  use-  ^ 
tul  instrument  tor  laboratory  and  test  station  work.  •  Output  voltage  variation 
Three  power  ranges  ore  instantly  selected  with  o  rotary  /,,$  than  I  %  with 

switch.  change  from  0  to  full 

175-350  V.  ot  0-60  Mo.,  terminoted  and 
controlled  independently,  moy  be  used 

to  supply  2  separate  requirements.  •  Output  voltage  voriafion 

0-175  V.  at  0-60  Mo.  tor  single  supply.  lest  than  I  V.  with 

175-350  V.  at  0  120  Mo.  for  single  supply.  change  from  105  to  125 

In  addition,  o  convenient  6.3  V.A.C.  filoment  source  is  A.C.  Line  Voltage. 
provided.  The  normally  floating  system  is  properly 

teminoted  for  eslernol  grounding  when  desired.  Ade-  *  Output  ripple  and  noise 
quofely  protected  ogoinst  overloads.  lets  than  .005  V, 

Twin  Power  Supply  Model  210 
Complete  $130.00 

Dimensions:  16"  s  8"  x  8"  Shipping  Wt.  35  lbs. 

Inquiries  Invited  on  our  line  of 
Regulated  Rower  Supplies 

FURST  ELECTRONICS 

10  S.  Jefferson  St,  Chicago  6,  III. 


APITOL  RADIO 


ENGINEERING 

INSTITUTE 


•  Advonced  Home  Study  and 
Residence  Courses  in  Practical 
Radio- Electronics  and  Televisio* 
Engineering- 


Neopren«  grommet 
relieves  wire  strein 


(contiatied) 
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Here^s  why  those  in  the  know 


^demand 


Shell,  insert  berrel.  coupling 
nut  end  end  bells  eie 
ced.'Pleted  steel 


Split  shell  for  eesy  wiring 
and  inspection 


Here  is  another  example  of  the  care 
Cannon  Electric  takes  in  developing  a 
connector  for  specialized  use.  This  is  the 
Firewall  Connector  to  prevent  the 
spread  of  a  possible  aircraft  engine  lire 
through  the  bulkhead  into  wing  sections. 

Illustration  shows  Flame  Barrier  type 
with  phenolic  insert  and  contacts  having 
solder  cups.  Shell  must  resist  an  open 
flame  of  2000°  F  for  20  minutes.  Electric 
circuits  not  required  to  remain  active. 


CANNON 

PLUGS 


Contact  pracision  machinad 
tram  solid  bar  stock,  aloctro- 
platad  with  silvar  or  gold 


The  Fireproof  continuous  service  type  is 
similar  in  appearance,  but  has  crimp-on 
type  contacts  in  fireproof  insert  mate¬ 
rial.  Must  carry  rated  DC  current  under 
open  flame  of  2000°  F  for  five  minutes 
and  withstand  vibration  of  double 
amplitude  at  2000  cycles  per  minute.  De¬ 
signed  for  aircraft,  this  connector  has 
other  applications  where  the  going  is 
tough.  For  further  information  request 
Cannon  Electric  Firewall  Bulletin. 


Cannon  Elactric  AN  Type  Aircraft 
Firewall  Connectors  are  available 
in  14  diameters  with  a  large  variety 
of  insert  arrangements  in  both 
Flame  Barrier  and  Fireproof  Types. 


JR  In  Canada  and  British  Em- 

CANNQN  ELECTRIC 

Siiic*  1915  World  Export  (Excepting 
.  >  a  M «  ^  «  •  British  Empire):  Fraxnr  A 

Los  Angeles  3  1  ,  Co  I  l  f  O  r  n  l  a  Hansen.  301  Clny  StreM. 
«EPRE3ENTATIVES  IN  PRINCIPAl  CITIES  San  Francisco,  California. 


two  outputs,  the  cavity  with  several 
outputs  and  coupled  cavities,  and 
the  periodically  loaded  wave  guide. 
The  second  half  of  the  book  (200 
pages)  discusses  fundamental  prin¬ 
ciples  of  electronic  devices,  the  kly¬ 
stron,  the  linear  accelerator,  the 
traveling-wave  amplifier,  the  mag¬ 
netron  oscillator,  and  the  cyclotron 
and  synchrotron. 

This  book  is  written  on  a  high 
mathematical  level.  The  reader 
will  look  in  vain  for  design  form¬ 
ulas  and  charts.  Instead,  he  will 
find  a  rigorous  and  highly  mathe¬ 
matical  treatment  in  which  Prof. 
Slater,  disregarding  equivalent  cir¬ 
cuits  and  analogies  with  lumped 
circuit  theory,  uses  orthogonal 
functions  (normal  modes  of  oscilla¬ 
tion)  to  treat  microwave  circuits, 
thereby  providing  a  more  satisfy¬ 
ing  and  systematic  approach.  Thus, 
the  book  is  intended  for  the  engi¬ 
neer  with  advanced  training  and 
for  the  physicist.  A  knowledge  of 
electromagnetic  theory  and  ad¬ 
vanced  calculus  is  required.  The 
omission  of  intermediate  mathe¬ 
matical  steps  provides  Prof.  Slater 
with  space  for  extensive  discus¬ 
sions  which  are  clear  and  concise. 
The  book  contains  so  much  interest¬ 
ing  information  that  the  reader 
will  make  slow  progress  if  he 
wishes  to  assimilate  all  of  it 

Many  readers  wHl  recognize  part 
of  the  material  as  having  previ¬ 
ously  been  published  in  the  Revietc 
of  Modem  Physics  (1946)  and  in 
MIT  Radiation  Laboratory  and  Bell 
Telephone  Laboratories  reports. 

Professor  Slater  uses  a  relation 
between  the  Q’s  which  is  somewhat 
more  general  than  the  one  usually 
found.  His  definition  (p  76)  is: 

Q  LomM  Q  I'nlamitS  Q  g.UniuJ 
where  g  is  essentially  the  normal¬ 
ized  load  conductance.  Slater’s 
i  Qf.i.rMi  is  still  the  usual  one,  being 
defined  as  the  ratio  of  energy 
stored  in  the  cavity  to  energy  dis¬ 
sipated  in  the  matched  load,  but  his 
I  formula  holds  whether  the  load  is 
matched  or  not.  For  g  =  1  the 
formula  of  course  reduces  to  the 
usual  one  which  holds  for  a 
I  matched  load  only. 

The  book  can  be  greatly  recom¬ 
mended  not  only  to  the  microwave 
circuit  engineer  but  also  to  the 


400-800 

CYCLE 

AC 


•  LIGHT  WEIGHT 
Filter  Model  Shown 
Weight  only  77  Ibt. 

•  SMALL  SIZE 
I0''k4V,''ii7»/4" 
(Filter  Model  at 
•hown ) 

•  PRECISION  BUILT 
Shaft  and  bore  fit* 
held  to  lets  than 
.0002 ' 


•  ARMATURE 

Triple  and  quad¬ 
ruple  iniulated 
windings  static 
oily  and  dynamic¬ 
ally  balonced 

•  BALL  BEARINGS 
Require  no  mainte¬ 
nance  or  lubricotior 
in  normal  service 

*T  M  u  K  Pit  Off 


Newly  developed  in  the  Corter  reseorch  ond  engineering  do- 

portments,  this  new  rotary  power  iwpply  is  ideol  for  oircroft, 

geophysicol,  government  end  loboretery  research,  ond  ether 

opplicetions  demanding  e  smell,  mobile  ^ 

source  ^  up  to  100  wefts  high  frequency 

AC.  Primerily  designed  for  24  -  29v.  DC 

airborne  equipment,  but  oveiloble  ot  any 

input  vohoge  5.5v  te  230v.  Inductor 

principle  eliminotes  sKp  rings  ond  brushes,  JM 

Electricolly  isolated  input  and  output  units. 

Separate  DC  plote  output  olso  ovoiloble  J 

in  addition  to  the  h.f.  AC. 

WRITE  Ur  BelMla 

iS 

^**^*"*"**™^*^^^^^  V*rl!rmnn** 

N.  **•..  Clilc»9*  VVf t 


TOOL  ROLLS 
BAGS  &  CASES 
BG  BAGS 
CW  BAGS 
RADIO  EQUIPMENT 
ELECTRONIC  EQUIPMENT 
RADAR  EQUIPMENT 


C.  R.  DANIELS,  INC. 

75  West  S».,  New  York  6,  N.  Y. 
549  W.  Rondolph  St.,  Chicago  6,  III. 


ENGINEERS 

ELECTRONICS 
RESEARCH  AND 
DEVELOPMENT 
In  Baltimore,  Maryland 
Career  Positions 
tor 

Top  Engineers  and  Analysts 
in 

Radar  PuIm,  Timing  and  Indi¬ 
cator  Circuit  Design 
Digital  and  Analogue  Com¬ 
puter  Design 

Automatic  Telephone  Switch¬ 
board  Design 

Also 

Electro-Mechanical  Engineers 

Cxparlraeo  In  sorro-mechaniani.  apo¬ 
dal  woopons,  lira  conltoL  and  gnidad 
oiUaila  doeign. 

RaeonI  E.E.  graduatos  and  tbooa  wUh 
at  laost  ono  yaoi  alacttonles  raaaareli 
and  doTolopmont  work  wtU  abo  ba 
conildarad. 

Salary  oonunaninrata  wiik  ability. 
Homing  raaaonabla  and  planUinL  Bub- 
mil  roauma  ontllnlng  qnollfteolloaa  In 
detail.  Iniormotion  will  ba  kapi  strielly 
confldontiaL  Parsonol  Intarriawa  will 
ba  arranged. 

THE  GLENN  L  MARTIN  COMPANY 

Eiepleymeat  Departeieet 
Seltimere  1,  Marytamd 


Electrical  Bar  Contact 


MATERIAL  .  .  .  made  to  vour  specifications 

Our  facilities  and  exjjcriencc  in  laminating  precious 
metals  to  non-precious  base  metals  assure  you  of  the 
finest  materials  for  electrical  bar  contacts. 

Combinations  of  metals  in  various  shapes  can  be  made 
to  your  specifications  and  furnished  coiled  or  in  straight 
lengths  thereby  eliminating  the  greater  part  of  your 
forming  operations  in  the  manufacture  of  contacts. 

You  will  find  our  fast,  dependable  service  of  owner- 
management  a  source  of  complete  satisfaction. 

_  Your  inquiries  will 

be  appreciated  and 
9B9  replied  to  .. .  promptly. 


The  Home  ot  IMPROVED  Service. 
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SELECTED 

for 

Hallicrafter-Built^CR-399 


Photons  and  Electrons 

Bv  K.  H.  Spring.  (A  Methuen  mono¬ 
graph)  John  Wiley  &  Sons,  Inc.,  Netc 
York,  1950,  108  pages,  $1.75. 

This  monograph  is  concerned  with 
the  general  problem  of  the  inter¬ 
action  of  radiation  with  matter,  and 
specifically  with  the  interaction  of 
photons  and  electrons,  primarily 
at  the  high  energies  encountered  in 
x-ray,  nuclear  and  cosmic-ray  phe¬ 
nomena.  The  key  experimental 
facts  are  presented  and  analyzed  in 
terms  of  the  quantum  theory  of 
radiation. 

The  book  is  obviously  intended 
for  the  researcher  in  high-energy 
physics.  It  will  doubtless  prove 
valuable  to  students  embarking  on 
a  research  program  in  this  field, 
since  it  assembles  in  a  small  pack¬ 
age  a  quantity  of  material  that  has 
heretofore  been  .scattered  through 
the  literature  of  physics.  The 
reader  will  find  a  background  of 
graduate  study  in  modern  physics 
indispensable.  The  book  lives  up 
to  the  usual  high  standards  .set  by 
other  Methuen  monographs  on 
physical  subjects. — R.  C.  Rether- 
FORD,  As.st.  Prof,  of  Elec.  Eng., 
Unit',  of  tTi,sc. 


Again  E-V  serves  in  vital  communi-  |||  !■ 

cations!  The  600-D  Dynamic  Micro-  H  « 
phone  (T-50)  is  standard  equipment  H 
on  the  famous  SCR-399.  It  insures  H  • 
high  intelligibility  speech  transmis-  H 
sion— helps  get  the  message  through  H  • 

clearly.  It  is  an  example  of  E-V  H  • 

research-engineering  that,  over  the  H  • 
years,  has  created  such  fine  electro-  • 

acoustic  products  for  militarv  and  (CT/j 
civilian  use. 


E-V  600-D  MOBIL-MIKE 

*  Subttantially  flat 
frequency  Rcsponf* 

*  High  Articulation-- 
Lett  Listener  fatigue 

A  More  Usable  Power  Level 

*  Acoustalloy  Diaphragm 

*  Light  Weight  (8  os.) 

*  Cxira  Rugged— Withstands 
Toughest  Use. 


Experienced  Staff  and 
Complete  Laboratory 
Facilities  tor  Original 
Research-Engineering 


401  CARROU  ST.  •  BUCHANAN,  MICH.  •  txport:  13  E.  dOth  St,  Now  York  16,  U.S.A.  Cables;  ArUb 
MICROPHONES  •  PHONO-PICKUPS  •  HI-FI  SPEAKERS  •  SELF-TUNING  TV  BOOSTERS 


I  Mobile  Radio  Handbook 

Edited  by  Milton  B.  Sleeper,  J. 
COLUTNEY  AND  R.  AlLISON.  FM-TV 
Magazine,  Great  Barrington,  Mass., 
1950,  190  pages,  83  x  Hi  in.,  $2 
(paper)  or  $4  (cloth). 

This  first  edition  of  a  book  ad¬ 
dressed  to  company  executives  and 
public  officials  as  well  as  to  com¬ 
munications  engineers  begins  to  fill 
a  growing  need  for  information 
about  the  equipment  and  the  uses 
for  mobile  radio.  The  chapter  head¬ 
ings  give  a  clear  index  to  the  many 
interrelated  topics  that  are  cover¬ 
ed.  Included  are:  basic  system 
planning,  FCC  rules  and  frequency 
[  allocations,  license  application  pro- 
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microwave  tube  engineer.  The 
reader  who  prefers  to  skip  the 
mathematics  will  still  find  the  tre¬ 
mendous  amount  of  basic  material 
in  this  book  of  great  interest. — 
Frank  R.  Arams,  Tube  Deimrt- 
nient,  RCA,  Harri.'ion,  S’.  J. 


NEW  BOOKS 


(continued) 


•  • 


ELECTXONICS  —  April,  1951  2$9 


for  GYROS,  COMPUTERS 
RESOLVERS,  MOTORS, 
SELSYNS,  INSTRUMENTS 


ELECTRO  TEC 
CORPORATION 


Announcing  New 


Special  TRANSFORMERS 

by  NOTHELFER 


Especially  Formulated 
For  Embedding 
Electronic  Parts 

Vast  improTsmsnts  la  quality  and 
cost  aro  now  possiblo  through  tho 
doTslopnont  of  Juolito  potting 
compounds. 

LOW  VISCOSITY! 

JuoUts  irooflowing,  quick-sotting,  liquid 
compounds  pormit  comploto  oo^odiMnt 
of  ports;  olifl^ato  oatroppod  air:  produco 
solid,  low  stross,  porfoctly  bond^  cost¬ 
ings  with  idoal  oloctrical,  chomicol  oad 
mochonlcal  charoctoristics. 

CONTROLLED  SHRINKAGE! 

Pormits  ombodmont  of  highly  doUcato 
parts.  Cuts  costs  by  groatly  roduciag 
broakago  lormorly  duo  to  oxcossioo 
shrinkogo. 

Write  today  for  TochoicoJ  Builotia 


Proven  by 
Past 

Performance 


We  are  now  working  at  the  highest 
capacity  in  our  history.  We  intend 
to  do  our  best  to  protect  the  in¬ 
terests  of  our  many  customers — 
not  of  just  a  chosen  few,  but  of 
all  those  who  are  regular  buyers 
of  Nothelfer  Transformers.  We 
ask  your  patience  and  understand¬ 
ing  under  present  abnormal  con¬ 
ditions. 


Manufacturing  Chemists 
Laminators^-Casters 

Plentt:  Arcadia,  California 

General  Offices:  333  N.  Santo  Anito  Avs. 
Arcodio,  Colitornia 


NOTHELFER 

WINDING  LABORATORIES 
9  ALBEMARLE  AVE.,  TRENTON  3,  N.J. 


Sssss-'^ 


Two  of  these  newly  developed 
Acme  Band  Pass  Wave  Filters 
take  up  no  more  chassis  space 
than  formerly  was  required  for 
one. 

This  is  just  another  example 
of  how  Acme  is  solving  the 
most  difficult  specialized  prob¬ 
lems.  Your  inquiry  is  invited. 


Electro  Tec  Miniature  Slip 
Rings  and  Commutators 
are  the  product  of  an  ex¬ 
clusive  manufacturing 
technique  that  results  in 
precision  concentricity, 
higher  dielectric  strength, 
longer  life. 


Uniformly  High  Performanca  in 
thousands  of  applications  has  resulted 
in  wide  adoption  by  mcst  leading 
manufacturers  of  precision  equipment. 
For  complete  details  or  engineering 
collaboration,  call  or  write  today. 

..  .  .  PRECISION  CKAFTSMANSHir 


DIvltlse  ef  Acm*  NUiol  Di.,  liK. 

Ill  (.  Irik  s>.,  iM  aii9«i«  is.  pisiaMt  zssr 
Wm  nan.  Dsby  Usn  •  Mspnlic  SnsMsn  •  tssOilTnsi- 
InMfitOMSM.TsnMiLSantnil  t  SslauMWssiN  Mstiwi 


Manufocturers  of  Thermoplastic  insul¬ 
ated  wire,  cables,  cord  sets  and  tubing 


(cMtliind) 


cedure,  available  commercial  equip¬ 
ment  specifications,  selective  call- 
insr,  adjacent-channel  operation,  an¬ 
tenna  design,  guyed-tower  erection, 
radio  relay  systems,  maintenance, 
operator  licensing  and  general  f-m 
theory. 

What  faults  the  book  may  have 
arise  from  the  problem  of  includ¬ 
ing  everything  of  importance 
within  two  covers.  While  one 
might  wish  for  a  broader  treat¬ 
ment  of  such  items  as  selective  call¬ 
ing,  adjacent-channel  operation  and 
guyed-tower  erection,  it  is  recog¬ 
nized  that  broad,  definitive  treat¬ 
ments  are  very  hard  to  come  by. 

In  common  with  any  manual  that 
attempts  to  summarize  and  clarify 
rules  and  regulations,  this  one  will 
doubtless  be  subject  to  early  ob¬ 
solescence.  However,  the  great 
strengrth  of  the  book  is  its  many 
summaries  of  legal  and  technical 
information. 

The  typical  “Milt  Sleeper  dia¬ 
grams”  and  the  added  historical 
notes  are  the  personal  hallmark  of 
the  editor  who  has  evidently  labor¬ 
ed  to  insure  good  value  for  woricers 
in  this  important  and  growing  field. 
— A.  A.  MCK. 


Every  foot  of  PHALO  Ther¬ 
moplastic  insulated  wire  and 
cable,  every  plug  or  cord  set 
is  produced  under  constant 
quality  control. 

Rigid  inspection,  the  latest 
testing  methods  and  equip¬ 
ment,  and  skilled  production 
craftsmen  join  to  make 
PHALO  wire  and  cable — 
CURRENT'S  FAVORITE 
CONDUCTOR! 

Your  inquiry  will  have  our 
prompt  attention! 


THUMBNAIL  REVIEWS 


^Currentls 

Favorite 

CoiductoL 


PROCEaiDINOS  OF  THE2  NATIONAL 
ERiBCTRONICS  CONFEUlBNCa  I960. 
National  Electrontcs  Conference,  851  East 
8trd  St,  Chicaao  19,  III.,  $4.00.  CompleU 
presentation  of  sixty  papers  presented  at 
the  conference,  bound  in  hard  covers. 


MAKING  MO.NEnr  IN  TELEVISION 
SERVICING.  By  Elucsne  Bcklund.  How¬ 
ard  W.  Sams  a  Co.,  Inc.,  Indlanapolla 
1961,  136  pages,  |1.3S.  Practical  chapters 
on  planning,  starting  and  operating  a 
television  service  organisation,  with  em¬ 
phasis  on  such  business  aspects  as  ac¬ 
counting  procedures,  service  charges  and 
customer  relations. 


RAOIOFILE  Richard  H.  Dorf,  Pub¬ 
lisher,  255  W.  84th  St,  New  York  24, 
1950  annual  Issue,  22  pages,  $0.50.  Subject 
index  to  technical  articles  published  dur¬ 
ing  1950  in  15  radio  and  electronic  peri¬ 
odicals,  inclndlng  Elbctronics. 


Ask  for  the  latest  PHALO  catalog. 


TV  MASTER  ANTE3NNA  SYSTEMS.  ^ 
Ira  Kamen  and  R.  H.  Dorf.  John 
Rider  Publisher^  Inc.,  New  York,  1951, 
356  pages,  |5.00.  Installation,  nialnte- 
nance,  usage,  manufacture  and  merchan¬ 
dising,  as  applied  to  14  major  types  of 
nonamplifled  and  amplified  master  an¬ 
tenna  systems  now  available  for  apart¬ 
ment  houses,  hotels  and  other  buildings. 
Nonamplifled  systems  covered  are :  Amy, 
Aceves  and  King ;  Brach  Mul-Tel ;  I<yn- 
mar ;  TKC.  Amplified  systems  covered 
are:  RCA  Antenaplex ;  Intra-Video;  Lyn- 
mar ;  Transvision  Amplitel ;  Brach  Mul- 
Tel ;  RMS;  TACO;  Multltenna;  TBC ; 
Jerrold  Mul-TV’^.  Guest  and  Hotelevislon 
video  distribution  systems  are  covered  is 
a  separate  chapter. 


CORNER  OF  COMMERCIAL  STREET. 
WORCESTER,  MASS. 
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Over  8S%  of  the  torqoe  wrenchet 
used  in  industry  ore 


•  Permanently  Accurate 

•  Practically  Indestructible 

•  Faster— Easier  to  use 


•  Automatic  Release 


•  All  Capacities 


to  inch  ovnits  .  .  .  ioc/i 
pounds  .  .  .  footpounds 
(Aif5t/es  from  0-8000 
ft.  lbs.)  ,  N, 


CRIES  REPRODUCER  CORP 


CABINETS  •  CHASSIS  •  PANELS  •  RACKS 
I  Planning  ELECTRONIC  EQUIPMENT  ?  ■ 

I  Investigate  the  ECONOMIES  I 
I  of  PAR-METAL  HOUSINGS  !  I 


STAVER 


IVg/rf  FOR  CATALOe  ! 


QRC  offers  quick  servlcs  and  low  Mat 
on  stronc,  coud-looklnK  wins  oats  •( 
rustproof  sine  alloy.  All  oommereial 
Onlshes,  all  popular  thread  slsea.  Wine 
nute  with  special  threads  or  untapped 
wine  nuts  also  available.  Inquiries  In¬ 
vited  for  special  wine  nut  deslens 

ITfif*  todsy  for  sampUi  ond  pricts 


w.  monufocturo  AAetol  Housings  for  ovory  pur- 
poso  —  from  a  tmall  rocoivor  to  a  <Mum«  broad- 
cost  tronsmittor.  And  the  cost  is  lowl  _ 

Bocousn  wo  tpociaUxo  in  tho  Che-  iffS  Sg 
tronkt  Md,  Por-AAotol  Products  9  ^ 

•xcol  in  h/netional  thoamlinod 
dotign,  ruggod  oonstruetion,  x 

boaJtiful  finish,  and  oconamy. 


equipment  it  mods  by 
electronic  ipecioliift. 
not  just  o  sheet  metol 


PRODUCTS  CORPORATION 

32-62  -  49th  ST..  LONG  ISLAND  CITY  3.  N.  Y. 

Eipert  Dept.:  Reele  Internetienel  Cerp. 
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how  to  keep  your  production  ^ 

O.w  WM 

on  transmitters^  signal  ^ 
generators^  oseiilators  ^ 

and  other  electronic  units 


PANORAMIC 

SPECTRUM  ANALYZERS 


0  INVALUABLE  TIME  AND  LABOR  SAVERS 
£  FOR  PRODUCTION  LINE  TESTING 


BACKTALK 

(continued  from  poQc  154) 

formulas  indicated  by  Rideout  can 
be  obtained  by  applying  our  for¬ 
mulas  with  particular  values. 

Our  calculation  is  based  on  the 
assumption  that  the  mismatching 
factor  at  the  cutoff  frequencies  is 
equal  to  the  mismatching  factor  at 
the  mid-frequency.  We  assume  the 
ratio  between  input  impedance  at 
the  cutoff  frequencies  and  input  im¬ 
pedance  at  the  mid-frequency  to 
be  r”. 

The  characteristic  impedance  of 
the  transmission  line  to  be  matched 
is  the  geometric  mid-value  of  the 
two  aforementioned  impedances. 

We  calculate  from  the  conceded 
value  r  and  the  required  bandwidth 
A///. 

0= 

A/ 

By  this  term  the  design  formulas 
for  the  matching  transformers  may 
be  expressed : 


PANALYZOR  SB-3 

..  and 

PANADAPTOR  SA-3 


Automatic  itCainniuit  •uprrhclcrod*nc  ioilnuncDlt 
for  panoramic  analyaia  of  siitDaU  in  tho  R.F. 
apoctrum.  Shoot  intlanlanrou*  chanan  in  timal 
frcqucnriri  and  anipliliidct.  Idcnti6ct  tiitnals  and 
ihrir  apuriout  radialiona.  Fnablot  obacr^alton  of 
many  tianalt  at  one  time.  Provide*  ulmott  in  tim* 
plirily  for  obtorvina  rflfecU  of  power  supply  flur« 
luation*.  thermal  chanfet,  humidity,  component 
variation*,  ahock.  vibration  and  load  chance* 
upon  frequency. 


I’sa  fob:  atui/yaifia  troMsminers  S  calibrating  FM  defiolions  #  reitjiif  industrial 
R.F.  cquipmeni  #  rmo/rsuic  oacillatora  #  checking  Pie»o*eU^tric  crystals  # 
monitonng  communications  /requenciea  #  spotting  spurious  oictf/orion*  #  tele¬ 
metering  #  mofiiroring  diathermy  and  eU'Ciro-surgical  instruments. 


PANALYZOR  SB-8 

ond 

PANADAPTOR  SA-8 


For  u»e  vkherever  maiimuni  ticnal  reiolulion 
a  *‘mu*l."  Feature*:  eonlinuoutly  variable 
reaolulion  and  M-anninc  width,  lone  peraittence  cathode* 
ray  tube  with  5^  acreen,  intensity  crid  modulation  for  pulae 
inalvaia,  aynchronou*  and  non-wnchronuii*  scanninc,  variable  seanoinc 
nplitude  compreaaion.  Three  types  of  instrument*  available  in  these 
models,  having  maximum  scanninc  width*  of  I’OO  K.O.,  I  M.C.  and  10  M.C.,  can 
respectively  resolve  signala  aeparated  by  200  C.P.S.*  8S0  C.F.S.  and  IS  K.C. 

WRITE,  WIRE  OR  PHONE,  TODAY.  FOR  COMPLETE  INFORMATION 


PANORAMIC 


RRDIO  PRODUCTS.  INC. 


10  SOUTH  SECOND  AVENUE, 

MOwiI  Vamon  4’S9?6 


% 


MOUNT  VERNON,  N.  Y. 


C, 


Li 


_  1  .  JL 

Q 


R, 


9  _ 

03..Ct 


Substituting  the  above  formulas 
by  setting  in  r*  =  2,  the  formulas 
indicated  on  page  160  of  the  above- 
mentioned  article  in  Electronics 
are  obtained. 

The  formulas  applied  by  us  pro¬ 
duce  a  greater  bandwidth  at  equal 
gain  or  a  higher  gain  at  equal  band¬ 
width  in  the  event  a  greater  mis¬ 
matching  factor  is  conceded. 

Fritz  Stei.nek 

United  Telephone  and 
Telet/raph  Worktt  Ltd. 

Virnno,  .Auntria 


Electronics  Quiz 

THIS  month’s  quiz  problem  was  fur¬ 
nished  by  T.  W.  Nelson,  of  Alexan¬ 
dria,  Virginia.  Readers  are  en- 
I  couraged  to  submit  problems  (with 
1  correct  solutions)  for  use  in  this 
I  department.  For  each  problem  pub- 
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Fail,  rugqid,  coaTinlial — and  faijrpaBiiri.  Thi 
Gma  Eagrorir  li  topi  tor  low-ooit  partormoaci 
— tip!  out  pracisiMi  work  oa  motal,  ploitlci  or 
woc^  •  •  •  cull  tour  UaM  ol  lotion  troa  S/M" 
lo  1"  oa  eunrod  or  flol  lorfacoo  •  •  •  oporaloi 
br  traciaq  .  .  .  makoo  oairoao  oa  oxporl  •  •  . 
oaoroToo  poaoli,  aomo  plotoi.  icoIm.  dials, 
molds,  loasos  oad  iastrumoals.  (Also  widoly 
mod  ior  routiaq,  pniiliaq  oad  throo  dlmoa- 
sioaal  modoUaq.)  Doctrlc  otchiaq  atlachmoal 
aooilablo. 

SptcM  ottockmoots  and  tnqinoorioq  sonrtoo  avail- 
abta  for  production  work. 

fHit-foct-pockad  fotdar.  Sand  far  roars,  todoy 


Wa  olpo  tuppi/  Tuagtttn 
and  Mo/ybdenum  metals 
and  powders,  and  Tanta¬ 
lum  powders.  Titanium 
Hydride,  Zirconium  Hy¬ 
dride,  and  many  other 
metalJurgicat  products. 


In  addition  to  Tungsten  and 
Molybdenum  we  are  now  mak¬ 
ing  pure  TANTALUM  ROD, 
SHECT  and  WIRE — the  first  time 
these  materials  have  been 
made  in  Great  Britain. 

We  shall  be  pleased  to  have  de¬ 
tails  of  your  requirements. 


GREEN  INSTRUMENT  COMPANY  MUREX  LTD  (Powder  Metallurgy  DhrisioR)  RAINHAM  •  ESSEX  •  ENGUND 


363  PUTNAM  AVENUE 
CAMBRIDGE,  MASS 


LONDON  OFF/Cf:  CINTIUL  HOUSt,  UfPlK  WOBWN  PLACl,  W.C.  1 


A’i'J  !  ii 

ELECTRIC  HEATING  UNITS 


IMMERSION 


Tko  mosi  oiticiOBl  oad 
usually  tho  mool  eoa- 
▼oaioat  mothod  ^ 
hoattaq  liquids  in 
loaks,  urns.  boUon, 
kotllos,  ole. 

FOR  WATER 
For  FOIL  OIL  fRE- 
HEATING  — OIL  oad 
WAX  HEATING 


Sloadord  sisos  usu¬ 
ally  in  stodi.  Larqor 
oad  smallor  sisos 
modo  to  ordor,  os 
woU  os  units  to  suit 
spocial  applicatioBS. 

Boyoaot  oad  Bottom 
Outlot  typos,  too. 

Full  poiticalars  ia 
tko  Vuleoa  cotoloq. 


vvKCcn 

ENGRAVER 

Proved  Profitable  — 

Machine  Tool,  Radio,  llecfrical 
and  tnsfrumenf  Mfrs.,  Safes  Pro¬ 
motion  and  Advertising. 
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AMERICAN  GAS  ACCUMULATOR  COMPANY 

1037  NEWARK  AVENUE,  ELIZABETH  3,  NEW  JERSEY 


TANTALUM 


TO  THE  ELEQRONICS  AND 
ELECTRICAL  INDUSTRIES 


VULCAN 

ELECTRIC  COMPANY 

DANVERS  lO  MASS. 


(CMtinMd) 


lished,  the  contributor  will  receive 
our  check  for  five  dollars. 


This  Month's  Problem 

Consider  the  circuit  dia- 
fH'ani  shown.  The  battery  sup¬ 
plies  20  volts  d-c  with  no 
internal  resistance.  The  volt¬ 
meter,  ammeter  and  wattmeter 
are  average  or  rms  indicating, 
and  for  this  problem  they  re¬ 
quire  no  power  to  operate. 


ir-WAiaMAH 


READS  ZESO 
'  AIATTS 


Another  Waterman  POCKET* 
SCOPE  confirming  the  obtoletcence 
of  conventional  oscilloecopet. 
Characterized  by  wide  bond  am¬ 
plifier  fidelity  without  peaking  as 
wellasamazing  portability.  S-14-B 
POCKETSCOPE  is  ideal  for  labora¬ 
tory  and  field  investigation  of  tran¬ 
sient  signals,  aperiodic  pulses,  or 
recurrent  electrical  wove  forms. 


■  reads! 

10  VOLTS 


ItMf  Learn  the  solder- 

•  ^  ing  tricks  of  ex¬ 

perts — teilhout  any 
hard  study.  This  revised  and  up-to-date, 
20-page  handbook  leads  you  step-by- 
step  to  real  soldering  skill.  Time-saving 
methods,  DO's  and  DON'T’s,  difficult 
operations,  fluxes  and  solders,  all  made 
clear  by  43  casy-to-understand  illus¬ 
trations.  NOT  a  catalog,  but  a  real 
professional's  pocket  manual.  Send  only 
10  cents  in  coin. 


The  apparent  power  dissipa¬ 
tion  in  the  black  box  is  10 
watts  according  to  the  volt¬ 
meter  and  ammeter,  but  the 
zero  wattmeter  indication  is  a 
contradiction  of  this.  What  is 
in  the  little  “black  box?” 

Answer  will  appear  next  month. 


V«rticol  chgnn«l:  50mv  rim/inch,  wit^  r*ipons« 
within  **206  from  DC  to  700KC,  ond  puh« 
rito  of  0.35m**  Horizontal  chonnolt  0.3> 
rms/inch  with  response  within  ->2DB  from  DC 
to  200KCr  and  pulse  rise  of  1.8m**  Non*fre* 
quency  discriminating  ottenuotors  and  gain 
controls,  with  internal  calibration  of  troce 
amplitude.  Repetitive  or  trigger  time  base, 
with  linearization,  from  Vicpt  to  50KC,  with 
^  sync,  or  trigger.  Trace  expansion.  Filter 
graph  Kreen.  Mu  metal  shield.  And  a  host  of 
other  features. 


GET  NEW  WELLER 
SOLDERING  GUN 
CATALOG,  TOO 


Last  Month's  Solution 

THE  PROBLEM  published  last 
month  was  as  follows: 

What  is  the  resonant  fre¬ 
quency  of  the  circuit  shown? 


When  you  tend 
for  your  copy  of 
SOLDERING  TIPS, 
be  sure  to  osk 
about  the  new 
Weller  Soldering 
Guns.  Fastest, 
handiest  soldering 
tools  you've  ever 
seen — just  point, 
pull,  and  solder  I 


PHItAOELPHIA'ZS,  PA. 
CAUE  ADDRESS.  POKETSCOFC 


S-10-B  oinEral  •  pocfcmcopi 

A  INDUSTRIAL  POCKRTSCOPA 
S-14-A  HI^OAIN  POCKlTSCOPi 
S-15-A  TWIN  TUBE  POCKtTSCOPB 
S-ZI-A  LINEAR  TIME  BASE 

AUe'ltAKSCOPEt,  LINEAR 
AMPIIHERS,  It  ATONIC*  TUBES 
and  ether  equipment 


WELLER 

WW  ELECTRIC  CORP. 


806  Pockar  Shoot,  Easton,  Pu. 


All  inductances  are  50  mh, 
and  both  capacitors  have  val¬ 
ues  of  0.01  fit. 

Solution.  Since  C.  is  connected 
between  two  points  of  equal  poten¬ 
tial,  no  current  will  flow  through 
it,  and  it  will  have  no  effect  on  the 
rest  of  the  circuit.  Omitting  C„  we 
consider  the  inductances  to  be  in 
series  parallel.  This  is  equivalent 


WoHor  metric  Carp.,  Batfafi,  P«.  C 

O  Endotod  hod  10  conH  in  coin,  for  which  pl«os« 
sond  mo  my  up*to*dat*  copy  of  r«yiMd 
Wollor  "Soidorina  Tips.** 

□  I  om  olie  intoroftod  b  th«  now  W«ll*r  Sold* 
•ring  Cwnc.  FI«o»«  lond  Fr««  Cotolog  SuIbHn. 
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bear***® 


^04  Menue 


By  Using  Our  Exclusive 

METALLIZING  PROCESS 


Ti^e  "i^aoc  7<^c 

“^Hout  “T^aut 

7»  ^oct  “y/tc  "pcHCJt  Oh  .. . 

★  PLATING  ON  CERAMICS 
FOr.  SOLDERABILITY 
AND  HERMETICAL 
SEALING. 

★  ELECTROPLATING. 

★  PLATING  FOR  ELECTRO¬ 
STATIC  SHIELDING. 

"IVzitc  OfoUA  -  S(A(iH<}  Oyout 
OHcttxUcjiH^  ‘^e<}uiictH€H(-» 


Anti-vibfotien 

Anti*o<c*Urotion 


Seal«d-in  Oil  Lubrication 
S«al«d  by  a  Film  of  Oil 
No  Mochanicol  Contact 
botwMn  th«  Sooling  Bomonts 
No  IncraoM  in  Friction 
No  Limitation  of  Spood 
Automatic  Equalization  of 
Internal  and  Extomal  Prassuros 


Th*  n«w  FIlMOSEAl  Bearing  it  mod*  only  in  pradtion  qwal- 
ily  and  in  10  bom  tiznt  from  2  inin.  (.0717*)  to  t 
(jlSO*)  and  cormtponding  OJ>.  of  6  ■■.  (.2342*)  to  22 
(J66I*) 


S79  Welletlcy  Avtnue 


Lot  Anyilet  49,  Calif. 


ARIIont  34997 


H  UNICON  H . . 

A  Dependable  Source  for  SPECIAL  CAPACITORS 


WMn  sptciol  copocifors  witli  ynuMMl  ctKiroctyptetks  or«  «•  cofi  fulfill  y««r 

r*9%iir«iii«fits  ond  pW*  •xc«ll«ffit  dcHvyry.  Sonny  oyHfqwdlwf  typot  aro  at  followt: 


INTEGRATING  CAPACITORS 

H)th  etpobity.  !•«  knlk  Milt  witli  IttoIntlMi  fO- 
tiitaiiM  far  Mittrltr  U  attaJIlMd  pMtr.  TImm 
ttHt  trt  wat  laprttnttty  taptr  etyMltan  rattd 
it  SO  vtllt  DC  tnO  litvliif  a  halk  §t  aaly  30  mMc 
ineiMt  far  a  SO  Mf  Mack.  Imalatlafi  raaMaaea 
5000  MafahM  aikrofaraOt  alnlaiaai. 


POLYSTYRENE  CAPACITORS 

CkaradaritaO  ky  axtramaly  hi|k  latalallaa  ratlt* 
tanaa  ani  Q.  anO  vary  law  aawar  faatar  aai  Oialae* 
trie  akaaratlaa.  Valtaoat  Irani  200  vaitt  ta  50.000 
vaitt.  Wrlta  far  a«r  oatalat 


HIGH  VOLTAGE  PLASTIC 
DIELECTRIC  CAPACITORS 

Avaflafela  la  a  wiOa  vartaty  af  eaoatHlat.  vattaya 
raMfift.  and  liaatlaft.  Wrfta  fivlat  yaor  watt 
raaairanMatt  far  a  orampc  aaatatlaa. 


United  Condenser  Corporation 

1J7  Entt  llftli  S».  Now  Ynch  S4,  N.  V. 
ernmu  2-5190 


...  to  keep  up  with  the  ever-increasing  demands  for 
Minute  Man  metal  chasiis,  brackets,  housings  anti  cabinets. 
So  we  re  moving  to  much  larger  quarters,  and  multiplying 
uur  equipment  to  give  the  Electronic,  Television  and 
allied  fields  metal  fabrication  service  at  its  economical  best 


ElECTROCHEMICAL 

Indusiries,  Inc. 

WORCESTER  3,  MASS. 

Mefal  Plating  On  Plattics 


Hnrn  It  111  Thu 

mmm: 
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roven 

Dependable 

Quality 


(continued) 


to  a  sinjfle  inductance  of  50  mh  in 
parallel  with  C,.  Thus  /  =  l/2ir 
\/LC  =  7,120  cps. 


Equivalence 

Dear  Sirs  : 

In  reference  to  the  article  “Re¬ 
sistance-Coupled  Amplifier  Band¬ 
width”  by  B.  A.  Lippmann,  in  the 
January  1951  issue  of  Electronics, 
it  is  only  fair  to  point  out  that  the 
equivalence  of  the  R-C  coupled 
amplifier  to  a  single-tuned  circuit 
has  been  discussed  at  least  four 
years  previously  by  J.  Roorda,  Jr. 
of  Holland,  in  the  October  1946 
issue  of  Radio  (now  Audio  Engi¬ 
neering).  I  should  point  out  that 
the  practical  example  in  the  Radio 
article  contained  a  decimal-point 
error,  which  is  not  Roorda’s  slip, 
but  the  editor’s. 

R.  G.  Middleton 

X.  Y. 


Cross  Correlation 

Dear  Sirs: 

In  the  last  few  years,  ever  since 
Norbert  Wiener  advanced  his  ideas 
in  the  field  of  Cybernetics,  we  have 
been  hearing  a  lot  of  discussion  on 
the  subject  of  cross  correlation  and 
its  use  in  the  detection  of  signals 
when  obscured  by  noise.  However, 
nowhere  do  we  see  any  public  men¬ 
tion  that  cross  correlation  is  simply 
a  fancy  name  for  a  technique  whose 
extraordinary  ability  to  extract  sig¬ 
nals  from  noise  was  recognized  and 
used  long  before  Wiener  et  al, 
came  into  public  notice. 

This  technique  is  the  detection  of 
a  signal  in  a  phase  detector  fol¬ 
lowed  by  a  low-pass  or  long-time- 
constant  filter  to  average  the  output 
of  the  detector.  This  technique  is 
used  in  many  types  of  radar;  in  the 
omni-directional  beacons;  in  c-w 
range-measuring  equipment  and  in 
other  equipment  where  a  phase- 
coherent  reference  can  be  obtained. 
Even  the  single-side-band-exalted- 
carrier  system  exhibits  some  of 
these  same  characteristics. 

It  can  be  shown  that  a  mathemat¬ 
ical  analysis  of  the  phase  detector 
filter  combination  leads  directly  to 


Popular  Functional 
Terminals 


fyp#  flO 
Ouof  Oifniiy 


FWG  Victron  strip  for  high  frequency 
use.  Takes  both  bonano  plugs  ond 
wires  through  holes  at  bottom.  FWH 
Molded  mica  bakelite  with  serrated 
bosses  to  grip  thinnest  panel — same 
terminals  as  FWG.  FWJ  Some  in¬ 
sulators  as  FWH  but  has  jacks.  FWF 
Molded  mica  bakelite  plug  fits  FWG, 
FWH,  FWJ.  All  are  available  at  your 
National  dealers! 


DIVERSITY  RECEPTION 


Integral  auambliet  of  2  or  3  tpociolly 
designed  Receivers  with  self-contained 
power  supplies,  AAoster  Oscillator,  IF 
Atonitor,  and  AAodulation  Selector  Panel. 
Supplied  with  any  combination  of  ter¬ 
minal  equipment  for  reception  of  radio 
tele-printer,  undulator  tape  and  pro¬ 
gram  service,  or  for  remote  use  where 
intelligence  is  transmitted  via  landline 
or  UHF  link. 


EXPORT  DIV.,  Dept.  E-451 


$••  th«  tpucifeotten*  in  1950  Eluctronks 
Iwynn  Gwid«.  For  complofo  doto  on  tho  pro* 
dsion-built  NortKom  Rodio  lino,  writo  todoy 
for  your  froo  lotoftt  Cotalog  E*4. 


Mmm  fci«.. 

143  West  22n<l  Street,  New  York  1 1,  N.  Y. 


|^•(t-Seltsrt  M  (hialily  (oweiuniciliee  typimitt 
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BIRTCHER  TUBE  CLAMP 
INIATURE  TUBES 

POSITIVE  PROTECTION 
AGAINST  LATERAL  AND 
VERTICAL  SHOCK  I 

The  New  Birtcher  Type  2  Tube 
Clamp  holds  miniature  tubes  in  their 
sockets  under  the  most  demanding 
conditions  of  vibration,  impact  and 
climate.  Made  of  stainless  steel  and 
weighing  less  than  Vi  ounce,  this 
New  clamp  for  miniature  tubes  is 
easy  to  apply,  sure  in  effea.  The  base 
is  keyed  to  the  chassis  by  a  single 
machine  screw  or  rivet... saving  time 
in  assembly  and  preventing  rotation. 
There  are  no  separate  parts  to  drop 
or  lose  during  assembly  or  during 
use.  Birtcher  Tube  Clamp  Type  2  is 
all  one  piece  .ind  recjuires  no  welding,  brazing  or  soldering  at  any  point. 

If  you  use  miniature  tubes,  protect  them  against  lateral  and  vertical  shock 
with  the  Birtcher  Tube  Clamp  (Type  2).  Write  for  sample  and  literature. 

Builder  of  millions  of  stainless  steel  Locking  Type  Tube  Clamps  for  hundreds 
of  electronic  manufacturers. 


BIRTCHER  daifeoxation 


WIRE  FORMING 
SPECIALISTS 


Precision  Parts  to  meet  your 
Production  and  Engineering  needs. 
From  .002"  dia.  to  .125"  dia.  Radio 
tube  parts — Stampings — Drawings 
Modern  facilities,  high-production 
equipment. 

Metal  Crystal  Holder  Parts 
Send  sketch  or  print  for  quotation. 

FIX  MANUFACTURING  CO.,  Inc. 
24  Bedford  St.,  Newark  3,  N.  J. 


LOOK  TO 


EsniD 


I’K  E  f  I  H  W  E  D  BY 
^1  XPF  KTS_ 


THE  CONDENSER 
r-METER 

for  the  accurate 
determination  of 
x-radiation  intensity 


The  accepted 
secondary  standard 
for  the  laboratory 
and  the  hospital 

Chamber  values  for  a 
wide  range  of  applications 

0.25  r  chambers 

25  r  chambers 

100  r  chambers 

250  r  chambers 

1000  r  chambers 

2500  r  chambers 

Isotope  chambers 
Also  special  chamber  values 
to  order. 

The  condenser  r-meter  is  a  port¬ 
able  instrument  designed  for 
rapid  accurate  measurement  of 
x-ray  intensity  and'  can  be  fur¬ 
nished  with  a  number  of  different 
ionization  chambers  to  cover  the 
needs  of  laboratory  and  clinical 
requirements. 

For  20  years,  with  modifications 
and  refinements,  the  condenser  r- 
meter  has  served  as  an  essential 
tool  to  those  interested  with  prob¬ 
lem  of  x-ray  measurement. 


THE  VKTOREEN  INSTRUMENT  CO. 
5806  HOUGH  AVENUE 
CLEVELAND  3  OHIO 


Afo</«/  S0-5~ Ar/no/tf 


BACKTALK 


LITERATUkB  UPON  REQUEST 


S^WyBiRD  ELECTRONIC  CORP. 

1800  East  38"’  Street  •  Cleveland  14,  Ohio 

West  Coast  Representative  ‘NEELY  ENTERPRISES  •  Hollywood  46,  Colif. 


consider  the  phase  detectors  to  be 
square  law,  then  the  d-c  voltages 
appearing  across  the  load  resistors 
will  be,  respectively 

®“<1«  +  Ol(«l  +  «0  +  Ol(*  + 

B  -  0,’+  Oi  (»!  -  Al)  +  «l  («»  -  *l)*i 

The  output  of  the  detector  is  the 
difference  of  these  two  voltages, 
hence  expanding  them  and  combin¬ 
ing  terms  gives 


El  —  g,  *  2ai^  4oi0i^ 


If  we  consider  e,  to  be  the  local 
reference  whose  average  value  is 
I  zero,  then  only  the  second  integral 
I  term  remains,  which  is  the  cross 
I  correlation  integral. 

To  reach  this  conclusion,  it  was 
i  necessary  to  assume  square-law  de- 
I  tectors  and  that  the  R-C  network 
I  will  produce  a  reasonably  true  aver¬ 
age.  Both  considerations  are  nor- 
I  mally  satisfied  in  physically  realiz- 
I  able  equipment. 

WiNsiiOW  Palmer 
I  We»t  Hempstead,  N.  Y, 


A  Briton  Speaks 


Dear  Sirs: 

In  the  August  1950  issue  of  Elec¬ 
tronics  you  published  an  article 
by  Major  Chang  Sing  describing  a 
“Series  Sawtooth  Oscillator”.  The 
author  states  that  there  has  been 
no  circuit  of  relaxation  oscillators 
employing  tubes  in  series.  May  I 
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SIX  MODELS  AVAILABLE 


Mods!  Cost,  Powf  ttoting  Input  ConnsOot 
I  aO-SF  5  wofts  UG-2)I/U 

tiO-SM  S  watts  UG-2II/U 

•OA  20  wotts  UG‘23I/U 

•I  90  watts  UG-23I/U 

III  10  watts  UG-23I/  U 

12  900  watts  Adaptor  to  fit  UG* 

I2C  2900  wotts  2II/U  suppliod. 

Othof  odoptors  or  coblo  ossomblios  for  ony  standord 
cooiKil  lino  avoiloblo. 


All  TF.RMALINE  units,  except  Model  82C.  are 
self-cooled  and  require  no  auxiliary  power. 
Substantial  quantity  discounts. 


The  R-C  circuit  can  be  considered 
to  be  a  reasonably  good  integrator 
if  properly  designed  for  the  type  of 
signals  to  be  received,  hence  the 
system  output  will  be 


It** 


Tektronix  Type  514-D 

Bamdwidth:  DC — 10  me 

Semdivity:  AC^.03  v/cm 
DC-.  3  v/cm 

Sweep  Itaitge:  .1  juste/cm— .Of  icc/cm 
conff’nvovtfy  variabte 

Ventage  Cottrtdnrf  Squort  wove, 

0— 50y  in  6  ranges 


The  advantages  of  the  direct  A#  W 

coupled  osci/fotcope  ore  now  V  f  , 

availabfe  in  tho  region  of  10  me.  Not  only  Is  it  possible  to  measure  the  dura¬ 
tion  and  amplitude  of  a  waveform,  but  also  the  O.C.  level  at  which  it  occurs. 


•  DnlrtvIeJ  type  pvtk-piM  ovlpvt  aixpUfmri, 
e  All  DC  vahugtt  thcfrtmkUlY  rtguhlvd. 

•  Triggered  reeerreel  or  tiegle  tereept. 


•  .35  met  ugmal  delay  MfwerE. 

occerocy  ef  timmg 

oed  omplphida. 

Wrio  or  wIpo  fmr  templeH  spetdltedms, 

$950M 

te  e,  h,  PeeHeet^ 

^  Orofoa 


CONSTANT  RESISTANCE 
HIGH  POWER  RATING 


COAXIAL  LOAD  RESISTORS 

51.5  ohms  DC  to  4000  me -5  watts  to  2500  watts 

The  constant  resistance  (Low  VSWR)  of  the 
TERMALINE  resistor  make  it  the  ideal  dummy 
load  and  standard  resistor  at  UHF  and  VHP. 
Design  is  such  that  normal  reaaance  is  put  to 
work  producing  a  pure  resistance  over  an 
extremely  wide  frequency  range.  Actinjt  45  a 
'  bottomless  pic'*  for  RF  energy^ .  thoAa^s  of 
TERMALINE  units  are  in  dairy  use  with  high 
frequency  transmitters. 


the  cross-correlation  integral.  Con¬ 
sider  a  phase  detector  followed  by 
an  R-C  filter  as  in  the  figure.  If  we 


Sii«  IH"  «  d'O. 

Very  handy  in  lob  and  production  tost. 
At  signal  gonorotor  lovoli  and  botow  S 
watts,  this  is  tho  lost  word  for  low  VSWR. 


Fractional  H.P. 
Electric  Motors! 


^•teei^ioK  ^uiU 

lor  DEPENDABILITY 

Cofnptote  fociiitlos  for  on^inooring.  tool* 
*1^  end  ossombly  of  oloctric  motors  up  to 
mosimum  0.0.  el  tho  following  types: 
Oiroct  curront-A  volts  to  220  volts 
Univorsol  moters-0  volH  to  220  voHs 
InAfctien  motors-convontionol  voltogos 
Shodod  polo  meters*>cenvontienol 
voltogos 

400  cycio  motors  of  ttw  smollor  sisos 
Also  proctsion  oloctro  moctionicol  i 
ossomblios  I 

Exporionco  end  precision  workmonship 
ossuro  you  of  motors  of  dopondoblo  per- 
wmonco  to  At  your  roguiromonts— from 
t/IOOO  H.r.  up  to  H.P. 

QUARTER  CENTURY  OF 
EXPERIENCE  IN  BUILDING 
Fractional  H.P.  Motors 

Hero  it  o  soasonod,  doportdabio  sourc# 
with  a  ropwtotion  for  quolity  ond  o 
bocfcground  of  oloctricol  onginooring 
rotoarch  and  design. 


JOHN  OSTER  MFC.  CO. 

RACINE,  WISCONSIN 


'TCahSji 


$p0tialists  in  €ustont-buih,  uftw**p**ri*<^ 

llECTRON  TUBE  MACHINE# 


KAHLE  CUSTOM  BUILDS  mo 
chines  to  moke  the  esoct  tubes 
you  require — Irom  biQ  20-inch- 
ers  to  tiny  sub-minioture— from 
laboratory  types  to  those  ^ 

hiah-specd  production.  Kohie 
puts  eoch  unit  through  Mhous- 
livo  trial  runs  in  our  plont  to 
ossure  trouble-tree  operation  in 
yours. 

it14S3 

48-POSITION 

exhaust  machine 

All  degrees  of  operation 
from  manual  to  completely 
outomofic.  ProdttCtioii  lif*" 
ited  only  by  pump  equip- 
mont  or  loading  speed  ot  ^ 
operator.  " 


i  a  IP' 


Cemultefienr  invitee 
S«ne  tor  our  now  eatahg 


2u'S?  Jrs«5.s3irtr  sz. 

floocttctnt  lamps,  ph«toc*lis,  ^ 
gloss  products 


TCoMji 


1309  Soventh  Straot,  North  Borgon,  New  Jersey 


THfSfSfTf 


Wavefley  Waveguides 


Titeflex 


Product 


specifiBd  by  the  bif  umes 
for  the  rovGN  jossf 


WESTERN  ELECTRIC,  RSNDiX, 
MINNEAPOLIS  NONEYWCLL 
RADIO  CORP.  OP  AMERICA. 
STROMRCRO  CARLSON,  SPERRY, 
WtSTINRNOUSE,  EMERSON, 
KAISER,  etc. 

r«  fUK  M  SCtEW  TIK  «  Is  7M  Mh 

I  A  ^  *• 

1.  fW  tollow  Hm  loeCorr  ooC  voo'U 

■  wocHy  HUACONI  Tkoy'H  oCI. 

■  \T  ciooitr  wlv*  -ftm  mMotIwi 
\J|  U  praOlonii.  WfHo  for  llioroiofo. 


may  be  the  perfect  answer  to  your; 
microwave  transmission  problems  inlil 


FM 

TEUVISION 


Here’s  the  famous  HATCHET 
'Ih44^^9l  TTPE 


Designers  ol  microwave  transmission 
equipment  are  now  taking  lull  advantage 
oi  the  flexibility  of  WAVEFLEX  flexible 
waveguides  without  sacrificing  any  of 
the  advantages  of  rigid  waveguides. 
As  a  result,  design  problems  ate  greatly 
simpldied.  WAVEFLEX  waveguides  oflet 
lower  attenuation  loot,  excellent  impedance 
match,  and  extreme  flexibility  without  loss 
oi  eibciency. 

Standard  WAVEFLEX  flexible  wave¬ 


guides  are  made  in  accordance  with  joint 
Army-Navy  specibcahons.  We  will  gladly 
work  with  you  in  developing  special  Wave¬ 
guides  to  serve  in  special  applications 
Literature  on  request 
THollsi  Inc.,  ate  ErsCogtioynn  Ano..  Nswsrli  S.  N.  I. 


Thow  iron,  feature  better  balance 
tor  reduced  operator  fatiiue.  Effi¬ 
ciency  i.  Hepped  up,  and  quality 
ot  work  i.  improved.  The  ii^at 
iron  for  inaccenible  and  intricate 
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2KW  I 
VACUUM  TUBE  I 

BOMBARDER 

OR 

INDUCTION 
HEATING  UNIT 


For  Only  $650. 


Never  before  a  value  like  this  new  2-KW 
bench  model  "Bomborder"  or  high  fre¬ 
quency  induction  heater  ...  for  saving 
time  and  money  in  surface  hardening, 
brazing,  soldering,  onneoling  and  many 
other  heat  treating  operations. 

Simple  .  .  .  Easy  to  Operate  .  .  . 
Economical  Standardization  of 
Unit  Mokes  This  New  Low  Price 
Possible. 

This  compact  induction  heater  saves 
space,  yet  performs  with  high  efficiency. 
Operates  from  220-volt  line.  Complete 
with  foot  switch  and  one  heating  coil 
made  to  customer's  requirements.  Send 
samples  of  work  wanted.  We  will  ad¬ 
vise  time  cycle  required  for  your  par¬ 
ticular  job.  Cost,  complete,  only  $650. 
Immediote  delivery  from  stock. 

Scientific  Electric  Electronic  Heaters  are 
made  in  the  fallowing  ranges  of  Power: 
1 -2-3V4-5-714-10-I2V4-15-18-25-40-60- 
80-I00-250KW. 


Division  of 

“S"  CORRUGATED  QUENCHED  GAP  CO. 

107  Monroe  St.,  Garfield,  N.  J. 


point  out  that  the  firm  of  A.  C.  ' 
Cossor  of  this  country  produces  a 
double-beam  oscillograph,  No.  1035,  ^ 
using  such  a  circuit,  which  has 
several  extra  features,  one  being 
that  it  has  the  stroke  triggered,  and 
another  that  it  can  be  made  single¬ 
stroke  or  self-running  very  simply. 

I  have  no  connection  with  Cossor. 

May  I  also  say  how  much  I  enjoy 
your  publication  and  remark  on 
the  improvement  in  circuit  dia¬ 
grams  over  the  past  few  years. 
American  journals  generally  still 
have  a  long  way  to  go  to  catch  up 
to  British  practice  but  you  now 
nearly  always  have  B  -I-  lines  at 
the  top  and  B  —  lines  at  the  bot¬ 
tom  which  is  a  great  help.  It  is, 
however,  a  bit  odd  to  refer  to 
metres  as  meters,  and  I  personally 
expect  a  “two-meter  receiver”  to 
have  two  meters  (those  devices 
which  measure). 

There  is  a  small  error  on  page 
106  of  the  August  issue,  in  Fig.  6. 
The  .slider  of  the  250,000  (we  would 
denote  it  250K)  potentiometer  is 
connected  to  B  — ,  and  as  one  end 
goes  to  B  4-  there  would  be  un¬ 
pleasant  effects  if  the  control  should 
be  set  at  that  end,  and,  of  course, 
in  any  case  the  unit  could  not  work 
with  the  control  set  anywhere.  The 
short  line  between  the  slider  and 
B  —  .should  obviously  be  a  capacitor. 

Internatioval  Television 

The  summary  of  the  demonstra¬ 
tions  of  television  seen  by  the  study 
group  on  television  standards,  by 
D.  G.  Fink,  was  very  interesting 
indeed  to  me.  In  such  a  study 
there  will  inevitably  be  a  certain 
amount  of  opinion  that  one’s  own 
system  is  be.st  and  that  the  “others” 
must  see  the  arguments  and  agree 
to  changes;  25  or  30  frames  per 
sec  was  a  typical  example  where 
each  wanted  to  be  tied  to  mains 
frequency.  It  is  difficult  to  make  a 
cheap  receiver  operate  on  a  differ¬ 
ent  frequency  and  it  is  the  cheap 
receiver  which  has  to  be  made 
cheaply.  It  is  relatively  easy  to 
make  an  expensive  receiver. 

For  the  same  reason  f-m  for 
sound  is  a  great  di.sadvantage  and 
it  is  a  pity  that  the  group  did  not 
take  advantage  of  an  experiment 
being  carried  out  by  our  B.B.C. 
and  which  has  been  going  on  for 


FAST— ACCURATE— TRUE 

INDICATION  OF  AMPUFIER 
RESPONSE  USING  SQUARE 
WAVE  TESTING  TECHNIQUES 

EVERY 

LABORATORY 

NEEDS 

THE  NEW  EL-TRONICS  SG5 
SQUARE  WAVE  GENERATOR 


An  inexpensive  step  frequency  type 
square  wave  generator  for  accu¬ 
rate  high  speed  testing  of  audio 
amplifiers,  wide  band  oscillo¬ 
scopes,  video  amplifiers,  etc. 

—FEATURES — 

Five  fixed  output  frequencies  of  SO. 
1000.  10000.  100000  and  SOOOOO 
pps. 

Individual  calibration  control  for 
eadi  frequency. 

Rise  time  approx.  .OS  microseconds. 

Output  voltage  adjustable  from  0.8V. 
to  8.0V  peak  to  peak. 

Output  Impedance  SO  to  SSO  ohms 
depending  upon  attenuator  set¬ 
ting. 

Tube  complement:  one  each  12AU7, 
6BN6.  6AH6.  6AG7.  SY3GT. 

THE  MOST  VALUABLE 
INSTRUMENT 
for  adjusting 

Low  frequency  compensation — 
High  frequency  compensation — 

Bandwidth — Phase  Shift — 

Video  misalignment,  etc. 

MODEL  SG5 . $119.50 

Send  for  bulletin  No.  502 


2649  N.  HOWARD  STREET 
PHILADELPHIA  33,  PA. 
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PRODUCTION  LINE  TESTING 


SERVOMECHANISMS 


D.  M.  STEWARD  MFG.  COMPANY 


O  nEIL'IHWin  mFD.co. 


A  Works:  Cha*fanoogo  Ten 
horn  Mos4.  •  Chicoqo  •  lov  Angel) 
New  Yofk  •  Phitqdetph.a 


SPECIALISTS  IN 

ELECTRONIC  GEARS 


SERVOSCOPE 


SERVO  CORPORATION 
OF  AMERICA 

DEPT.  EW 

NEW  HYDE  PARK 
LONG  ISLAND 
NEW  YORK 


A  SERVO  ANALYZER 


•  STANDARD  RANGE:  .1  TO  20  CYCLES  PER  SECOND 

•  SINE  WAVE  •  SQUARE  WAVE 

•  MODULATED  CARRIER  •  READS  DIRECTLY 

50  TO  800  CYCLES  SERVO  LAG  OR  LEAD 

IN  DEGREES 


1910  N.  FRONT  ST. 
PHILADELPHIA  22,  PA. 


STEATITE 

CERAMIC 


rapidly  duplicated  with  /] 

*  hydra-power  bender 


At  last— a  PRODUCTION  BENDER  that 
"BENDS  THEM  ALL”  —  tubing  —  angle  — 
channel — extrusions — moulding — strip  stock — 
bus  bars — and  of  course,  all  types  of  solid  ma¬ 
terials.  U-Bolts  and  Eye-Bolts  are  just  tsso  ex¬ 
amples  of  the  shapes  that  can  be  rapidly  pro¬ 
duced  in  one  operation  with  this  hydraulic 
power  bender. 

The  DI-ACRO  HYDRA-POWER  BENDER 
can  be  easily  set  up  in  your  own  plant  for  a 
great  variety  of  forming  operations,  or  it  can 
be  deliverea  completely  tooled  for  speedy  pro¬ 
duction  of  a  specialize  part.  Investigate  this 
universal  machine  before  you  buy  any  "single 
bender. 


Desian  engineers  and  manufacturers  in  the 
radio,  electrical  and  electronic  fields  are  find¬ 
ing  in  l.AVn  t  the  precise  qualities  called 
for  in  their  specificatitms  .  .  .  high  compres¬ 
sive  and  dielectric  strength,  low  moisture  ab¬ 
sorption  and  resistance  to  rot.  fumes,  acids, 
and  high  heat.  The  exceedingly  low  losa* 
factor  of  LAVITE  plus  its  excellent  worka¬ 
bility  makes  it  ideal  for  all  high  frequency 
applicaliuns. 

.  (.ompUtet  Jetaih  on  request 


purpose' 

^  40-PAGf  "DIE-LESS  DUPLICATING"  CATALOG 

full  information  on  all  DI-ACRO  Benders,  Brakes,  Shears 
irters,  Notchers,  Punches — also  our  offer  of  free  DI-ACRO 
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Units  tor  tihmcdiatc  shipment: 

1,000  to  30,000  ohm  ron^c. 

Special  resistance  ¥aiues  made  to  order. 


(coeHeMd) 


BACKTALK 


several  years  so  far — broadcast  of 
the  same  programme,  at  about  90 
me,  on  f-m  and  a-m  from  the  same 
site.  By  this  means  we  are  able  to 
test  the  relative  merits  of  the  two 
methods.  I  have  attended  a  num¬ 
ber  of  tests  and  know  of  a  great 
number  more,  and  personally  can¬ 
not  tell  the  difference  between  the 
two  programmes  by  fidelity  or  in¬ 
terference  tests,  provided  the  a-m 
receiver  has  a  noise  limiter  consist¬ 
ing  of  a  diode,  or  at  the  most  a 
double  diode.  Nor  have  I  met  any¬ 
one  else  who  can.  When  one  con¬ 
siders  the  relative  complexity  of 
the  f-m  receiver  in  manufacture, 
tuning  and  servicing,  I  think  there 
are  strong  reasons  for  a-m. 

Positive  Modulation 


The  fact  that  f-m  on  vhf  is  so 
often  compared  to  a-m  on  m-f  is 
very  misleading.  The  B.B.C.  experi¬ 
ment  is  much  more  instructive. 
The  white  dots  experienced  from 
interference  on  positive  modulation 
systems  can  be  inverted  to  black 
dots  very  simply  or,  more  generally, 
limited  to  peak  white,  and  the  ad¬ 
ditional  effort  required  is  very 
much  less  that  that  to  make  the 
time  bases  run  stably  in  the  nega¬ 
tive  and  less  stable  system. 

The  argument  that  such  complex¬ 
ity  is  required  to  protect  the  scan¬ 
ning  generators  from  thermal 
noise  is  baseless  as  few  receivers 
can  be  operating  at  such  high  sensi¬ 
tivity.  If  they  do,  such  receivers 
must  be  complicated  in  any  case, 
but  that  is  no  reason  why  people 
with  better  signals  shouldn’t  have 
a  much  cheaper  receiver. 

It  is  extremely  rare  for  hold  con¬ 
trols  to  be  adjusted  in  modem 
British  receivers,  and  most  manu¬ 
facturers  tuck  them  out  of  the  way 
so  that  they  will  not  be  accidently 
touched. 

I  could  go  on  with  what  I  con¬ 
sider  to  be  overwhelming  arguments 
for  vertical  polarization,  405  lines, 
and  2.75  me  in  a  system  which 
caters  for  both  the  very  cheap  and 
the  very  expensive  receiver,  but 
will  conclude  by  stating  that  a 
modern  British  design  using  a  total 
of  13  tubes  has  a  sensitivity  such 
that  noise  is  just  visible  on  full 
sensitivity  (no  extra  sensitivity  is 
therefore  profitable),  has  but  one 
tube  each  for  horizontal  and  vertical 


•  OtO  IQUIPMINT  DIVISION 

THE  GEORGE  W.  BORG  CORPORATiOX 

-  DliavaN  •  WISCONSIN 


Try  Rentier  for 
Service-Tested 
"Hard-to-Ger 
Components 
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STiTIttiTsK 


How  you  may  use  them  fully 
explained  in  a  new  illustrate 
ed  brochure  for 

EXECUTIVES  DESIGNERS 
ENGINEERS 


Get  your  FREE  copy  from 


SJ7  CANAL  STRErr.  NEW  YORK  II,  N.Y. 


JUST  FILL  IN  YOUR 


NAME 


Clip  to  your 
letterhead 
.  and  mail 


MiCRODMAL 

TEN  TURN-COUNTING  DIAL 


Mkrodiol  is  compostd  ot  two  coekrii* 
tricollv  mounted  dials  .  .  .  one  for 
counlinf  increments  of  eock  turn  ar»d 
the  other  for  countinf  turns.  The  in- 
crementoi  dial  has  100  equal  divisions 
orsd  is  otioched  riftdlv  to  the  sKoN  so 
there  is  no  bocklosh.  Thus  the  contoct 
position  is  indicoted  to  on  irsdeied 
occurocv  of  1  port  in  1000.  Rotation 
is  continuous  in  either  direction.  There 
ore  no  stops  on  the  Microdiol  ossembly 

C  O  M^ACT.  • .  Microdiol  has  some 
O.D.  os  Mkropot .  .  .  requires  no  more 
ponel  spoce. 

CHAR  RIADINO  ...  Forced  fast- 
reodinf  tests  showed  only  1/tOth  os 
mony  erron  with  Microdiol  open  win¬ 
dow  os  with  next  most  lefible  diol. 
Turn  counter  dislinfuishes  between  0 
ond  10  turn  reodinfs,  ond  occelerotes 
to  ovoid  confusion  on  reodinfs  neor 
intefrol  turns.  Precise  reodinfs  ore 
mode  from  lorfer  diol  with  moximum 
seporotion  of  froduotions  orsd  wide 
onfic  visibility. 

CONVINIINT.  •  .  delivered  com¬ 
pletely  assembled  with  diols  syn¬ 
chronised.  Eosily  mounted  in  o  few 
seconds.  All  diols  moy  be  locked. 


NICALLY  REGULATED 

ORATORY 

R  SUPPLIES 


Tsmperaturs 
SOLDER  POT 
1200°  F. 


WIRES 

SYITHOL'T 

STRIPrilVG 


*adjustasle  thermostat 

Moiatalns  tho  on#  optimum  tomporoturo  for 
anj  Job  botwooa  100'*  cmd  1200^  F.  Ofbor 
tomporoturo  ronqoo  oroUablo. 

*  DETACHAtLE  SPLASH  GUARD 

Eat7  oolTogo  of  foldor.  Rocoptoclo  tor  droM. 
CtooB  oroo  around  tho  pot. 

A  tapered  cast  iron  CRUCIRLE 

Outor  tidoo  topor  down  4S*  tor  oost  aeeoiii- 
blUty  to  ooldor. 

H  LONG  LIFE  EUMENT 

Emboddod  la  Mio-ploeo  eoromic— oadreloo 
eruelbto. 

Ordor  todor  or  wrfto  tor  buitoCia. 
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THE 


•  OIO  laUIRMINT  DIVISION 

GEORGE  W.  BORG  CORPORATION, 

DILAVAN  •  WISCONSIN 


ITAMI  •  INPUTi  105  to  125  VAC. 
om^AKij  5<W0  cy 

MOD^TNT  •  OUTPUT  #li  200  to  325 
nOD  I  VDC  at  300  mo  rogulotod 

;  *  ■  •  OUTPUT  #J:  6.3  Volt*  AC 

I  I  CT  ot  5A  unrogulotod 

1  ”XIac*  i  •  OUTPUT  #3:  6.3  Volt*  AC 
!  MOUMtiHo  j  CT  at  5A  unregulotod 

I  PANil  SMB  I 

I*"  '  •  RIPPL*  OUTPUTS  iMt  than 
IMinN*  *•  10  millivolt*  rm* 

Ew  MiiipM.  iHtamiaMMi  writ* 
j  Ht  loiMln  E 


mm  ELECTii 


DEE  Electric  Company 

MILTING  POTS 

1101  N  Paulino  St  Chicago  22  III 


electronics 


PUBLISHES 


ISSUES  YEARLY 
iieUieUtt^ 

MID-JUNE 

BUYERS’ 

GUIDE 
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(continiitd) 


Now  Available 


scannings,  the  horizontal  generator  I 
in  addition  producing  extra  high 
tension,  and  uses  less  than  50  re¬ 
sistors  and  50  capacitors.  Stability 
is  such  that  hold  controls  are  truly 
preset  and  it  has  interference  lim¬ 
iting  on  sound  and  vision.  It  is  in¬ 
tended  for  one  programme  only, 
but  being  a  superhet  could  be  made 
multistation  by  changing  the  r-f 
end  only. 

Your  manufacturers  have 
achieved  miracles  in  making  tele¬ 
vision  for  your  standards,  at  the 
price  they  do,  and  I  cannot  admire 
them  and  the  service  men  more, 
but  imagine  what  they  could  have 
done  if  they  had  our  .system  and 
could  put  into  production  the  re¬ 
ceiver  I  have  de.scribed — and  do  you 
believe  the  pictures  received  on 
their  receivers  are  better  than 
ours? 

Once  again,  thanking  you  for  the 
great  pleasure  I  get  from  your  jour¬ 
nal  and  wishing  it  every  success,  I 
remain,  yours  sincerely, 

C.  H.  Banthorpe 

Uayea,  Mitidteaex 
Engla  nd 


to  your  specifications 


Errata 

Dear  Sirs: 

There  are  several  important  errors  ! 
in  your  printing  of  my  article, 
“Thyratron  Grid  Circuit  Design” 
(p  106,  March,  1951). 

Figure  IB,  which  is  a  sketch  of 
anode  current,  should  appear  di¬ 
rectly  above  that  of  initial  inverse 
voltage  to  .show  their  time  relation. 

Near  the  bottom  of  the  first 
column  on  page  107  the  reference 
should  be  to  the  circuit  drawing 
labeled  Fig.  2F,  not  2G.  Figure  2D 
caption,  does  not  apply  to  the  draw¬ 
ing  shown,  but  to  the  drawing 
shown  as  Fig.  2E.  The  correct  cap¬ 
tion  for  Fig  2D  is  “Discharge 
of  stored  energy  in  a  capacitor 
charged  negatively  during  the  neg¬ 
ative  anode  half  cycle”.  Figure  2G 
title  does  not  apply  to  the  drawing 
shown,  but  to  the  drawing  shown  as 
Fig.  2F.  The  correct  caption  for 
Fig.  2G  is  “Recent  developments  in 
small  magnetic  amplifiers  make 
possible  another  means  for  thyra¬ 
tron  grid  control.  In  the  milliwatt 
power  output  range  such  amplifiers 
I  have  response  times  sufficiently 
'  fast  to  be  useful,  as  shown  in  the 


Th«  •nomcl-insulation  of 
our  microdtmcnfionol  wiro 
meefs  th«  hi9h  sfondordi 
of  quolity  set  by  all  our 
product!  Tho  •nomsl  U 
uniform,  tough,  floxiblo 
and  hos  high  dieloctric 
strongth  .  .  .  Send  us  your 
sptcifications  or  inquiro 
for  furthor  details. 


SIGMUND  COHN  CORP. 

44  GOLD  ST  A  NEW  YORK 


ULANET  RUGGEDLY  DESIGNED 

Minidure 

THERMAl  TIMERS 

Provide  timing  ranges  of 
2  seconds  to  3  minutes 


( 


These  miniature  units  actually  require 
a  space  less  than  1%"  x  Yg"  x  Vi”* 
the  sturdy  design  contributes  to  long  life. 

A  Steatite  base  provides  diittensional 
stability  while  mounting  is  accomplished 
thru  a  Bakelite  bracket  which  furnishes 
complete  insulation  welt  as  elimination 
of  pressure  on  the  ceramic  member.  Flee- 
trolytK  silver  contacts  insure  best  con¬ 
ductivity  and  longer  operation.  Stable  ad¬ 
justment  is  piovided  for  by  the  clinch- 
type  bracket  which  holds  tlie  adjustment 
screw  .  Contact  rating  is  100  watts  in-2M) 
volts  ac. 

Of  course  the  I  Manet  line  irn  hides  many 
other  Timing  and  Thermostat  units  Why 
not  investigate  the  vast  line  of  miniature 
and  sub-miniature  designs  available.  State 
application  or  requirements  when  writing. 

GEORGE  ULANET 
COMPANY 

417  MARKET  STREET 

NEWARK  5,  NEW  JERSEY 

If  your  problem  is  Heal  Control 
your  solution  is  Vianet— 
Precision  Thermostats  &  Thermal  Timers 
Exclusively  Since  1931 
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Some  “Moral  Insurance"  here  might  have  avoided  a  serious  accident 


Workmen’s  compensation  is  a  fine  thing— but  it  can’t  replace  a  mangled  arm. 


Safety  laws  prevent  many  accidents — but  they  can’t  cover  every  hazard  of 
an  individual  plant. 

Accident  prevention  which  goes  beyond  the  law  is  an  unwritten  responsi¬ 
bility  of  every  employer.  It  is  his  “Moral  Insurance”  for  his  employees 
welfare. 


The  premiums  for  “Moral  Insurance”  are  not  high.  They  do  not  have  to 
be  paid  for  in  fancy  safety  gadgets.  Their  cost  is  simply  the  institution  of 
common  sense  safety  regulations  covering  ail  local  hazards— enforced  by 
employee  committees  with  the  full  support  of  management. 


! 

I 


Yes— “plant  safety”  is  a  mutual  job. 

DOVT  FORGET— THE  LIFE  YOU  SA\  E  MAY  BE  YOUR  OWN 

Publlthmd  In  th*  public  Inturmal  byt 

McGRAW-HILL  PUBLICATION 
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OFFICIALLY  APPROVED 

by  the  Nation's  Foremost 
ELECTRONIC  MANUFACTURERS! 


METAL  COMPANY 

87  Walk»r  Sl  .N  r  I3,N  r 
Photit  WAIket  5  2549 


SPECIAL  CHECK  LISTS 


•  HACK  A  WHITE 


•  MADE  TO  YOUK  SPECIFICATIONS 


PRECISION 

INSTRUMENT 

ERVICE 


we  REPAIR,  OVERHAUL 
AND  STANDARDIZE  LABORATORY 
AND  PORTABLE  INSTRUMENTS 


Ovf  laboratory  tt  oquippod  with  now 
Loodt  B  Northryp  potontiomoIfU  Mlond~ 
ardiiation  oquipmont  talibrafod  in 
tormt  of  tho  Absolvto  ynift  which 
woro  adoplod  i'Jornationally  at 
of  January  t,  1946. 


650  EAST  GILiEIT  •  WICHITA,  KANSAS 


(continiitd) 
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MICO 


accompanying  diagram”. 

In  Fig.  4  the  extra  pair  of  grid 
resistors  should  be  omitted. 

The  caption  for  Fig.  7C  should 
read  “Stray  capacitance  charging 
current  flow  through  high-impe¬ 
dance  transformer  produces  noise 
on  the  grids  of  the  off  tubes”. 


Precision  Apparatus 


*  EXCEEDS 


Spec'rficatioRs 
*  Conforms  with 
IAN  (AN-S-62) 
SpeciTicatioos 


Jambs  H.  Burnett 
Electrons  Incorporated 
Newark,  New  Jersey 


Dear  Sirs: 

Please  Note  the  following  error  in 
my  article  as  published  in  your 
March  issue  (p  140).  The  word  fre¬ 
quency,  which  was  erroneously  in¬ 
serted  in  the  title,  the  preceding 
index  and  the  captions,  should  read 
“voltage”.  The  title,  for  example, 
should  read  “Transistor  Voltage- 
Multiplying  Circuit”  and  not  Tran¬ 
sistor  Frequency-Multiplying  Cir¬ 
cuit”.  As  the  circuit  function  de¬ 
noted  is  entirely  erroneous,  I  would 
appreciate  publication  of  this  cor¬ 
rection. 

W.  B.  Bowers 
The  H’.  L.  Maxson  Corp. 

New  York.  N.  Y. 


2-75 

^  CENTIMETEK 
^  RANGE 

MODEL  433 ...  20  to  75  Centimeters 

MODEL  501  .  4  to  20  Centimeters 

MODEL  402A . .  2  to  10  Cendaoeters 

MODEL  402B.  .  2  to  10  Centimeters 
(Reaction  Type) 


The  SHURFLO  Rosin :  Speeds  up  solder  flow 
25%.  Spreads  as  much  as  30%  further  than 
ordinary  rosin.  Has  superior  wetting  and  oxide- 
removing  action.  Is  non-corrosive,  non-conduc- 
tive.  safe.  Gives  no  unpleasant  odor.  Does  not 
carbonize. 

Specially  designed  for  all  electronic  needs. 
Makes  perfect  joints  to  common  and  difficult 
metals.  30%  more  economical  to  use.  Supplied 
in  I.  5.  20  lb.  spools- — gauges  are  fine  as  0.020**. 

StMD  MOW  For  ganerMis  FREE  SAMPLt 
and  CATAUOQ  t-4 


ANGULAR 

ACCELEROMETERS 


Nothing  New 

Deai^Sirs: 

There  is  really  nothing  novel  about 
the  broadcast-band  converter  cir¬ 
cuit  shown  in  connection  with  the 
article  “Gain-Doubling  Frequency 
Converters”  on  page  95  of  the  Janu¬ 
ary  issue.  It  is  merely  the  old  sup¬ 
pressor-gird  -  autodyne  converter, 
which  was  used  extensively  in  the 
early  1930’s  before  the  development 
of  the  penta-grid  tube.  At  that  time, 
it  was  abandoned  due  to  its  ineffi¬ 
ciency  and  unreliability.  However, 
it  is  possible  that  the  increased  sup¬ 
pressor  transconductance  of  the 
tube  which  Aske  used  served  to 
overcome  those  disadvantages.  In 
such  a  case,  the  tube  and  not  the 
circuit  should  receive  the  credit 
for  the  good  performance  that  is 
observed. 


A  MW  MfftM  ol  ttnboad«d  ttrofai 
goM  aavulor  acMtofOOMt*?  li  aroU* 
abto  to  d«t«ct  and  osgular 

aec«l«rotloa  la  rtmqao  fron  to 

±400  radioEoa/ioe/ooe.  Tho  dooiga  ol 
thoso  laotnuMots  poradla  clooo  bol- 
oaco  ogoiaot  liaocv  oceotorotioa  ofloeto 
ond  oxcoUoat  rooolutioa  whUo  prorld- 
lag  grootlT  tacroosod  rooiotoaeo  to  do- 
ttruetioa  by  Uaoor  occolorotioa.  Xa 
thooo  lottruiBoatBg  tbo  auopoadod  bmxm 
woigho  bat  o  low  gioaw. 

la  eorroopoadiag.  maj  wo  oaOTool 
that  you  bo  oo  spoelfie  as  poosibi#  la 
outUaiag  raago  IrogaMcy  roqulro* 
moats  so  that  wo  OLoy  oilor  dotoUod 
rocommoadotloas  la  our  roply. 

CFIoaso  wHfo  oar  #a^ 
aoorlag  doportsMat  far 
T  tpacUic  data. 


9328  SANTA  MONICA  BLVD. 
BEVERLY  HILLS,  CALIF. 


Charles  Erwin  Cohn 
Chicago,  Illinois 
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Simplify  Your  Wiring  With 

KULKA  TERMINAL  BLOCKS 

tiiminat*  Spiking  •  Stop  Leaks  and 


Blocks  ol  high  tonsils  strongth  Boko- 
lUo  (or  other  plasties  to  gor't  spec.) 
and  corns  In  4  slsss — srith  1  to  23  Isr- 
mlnals.  Scrows  and  soldsr  logs  oi 
nlckslsd  brass.  Logs  In  ssrsral 
strlss.  also  syslsttsd  to  block. 
Morksr  strips  coins  ploln  or  printed, 
or  blocks  can  be  sngrorsd. 


(distributors  for  30  years 
of  radio  and  electronic 
components  for  all  your  needs 

f?ADio  WjiRi  Television 

^  LJ  W  ■  INCORPORATED 


NEW  YORK  13,  N.Y. 

100  Sixth  Avenue 
WAlker  5-8883 

NEWARK  2,  N.  J. 

24  Central  Avenue 
MArket  2  1661 

BOSTON  10,  MASS. 

110  Federal  Street 
HUbbard  2-7850 


Have  you  your  copy?  If  not,  we'll  send  you  this  1250 
page  book  for  only  $1.50.  Write:  Radio  Wire  Television, 
lncor[>orated,  100  Sixth  Ave.,  New  York  13,  Dept.  E. 


Little  tbought-of  facts  about  capacitors 

The  ahorl  tiiM  breakdown  veltoqe  ot  a  well-made  D.C.  — 
capodlor  Is  net  leM  than  S  to  C  Hmee  ihe  octual  worUnq  ^ 
voltoqe  at  20*— 

e  =  &  X  e  min  * 

B  =  Breokdown  eoltoqe 
e  =  Bated  dA  workinq  eeltoqe 

Wetek  lb»a 

UIDUBTBIAL  CAPACITOBS  ore  uneorrinqlT  held  te  thie  tpect  ter 

toramla.  •  '  ‘  .V.! 

cepeclter 

Deeiqned  ter  maxlmnm  eoietT  and  the  emaWeet  peealble 

Telums,  DfOaSTBlAL  CAPACnOU  ors  Ihs  swsl  widstr  '  **** 

utsd  eopoeitor  Is  IndnsMol  appUcaaess 

wim  rooAT  roB  oitajud  cataioc 


In  olmost  endless  voriety  of  sizes, 
insulation  ond  colors  to  your  speci¬ 
fications,  Runzel  products  ore 
available  to  assist  you  in  your  wir¬ 
ing  problems. 

Shielded  wire  and  cords  .  .  .  popu¬ 
lar  hook-up  and  leod-in  wire  .  .  . 
speaker  cords  and  all  types  of  in¬ 
sulated  wire  products. 

Precision  mode  RUNZEL  products 
are  the  finest.  Write  for  samples. 


CONDENSER 


AK  PHmelpml  CMtes 
1241  N.  MMwnia  Aw 
Chlenge  U,  IWiieti 


[  WASHERS-ALI 

L 

KINDS 

WASHER  SPECIALISTS  for  nearly 
half-a<entury.  Dies  in  stock  will 
produce  most  sizes.  Big  runs  made 
with  automatic  presses.  An  econom¬ 
ical,  accurate,  and  highly  reliable 
source  for  washers,  also  all  kinds  of 
metal  stampings.  HAVE  WHITE- 
HEAD  S  CATALOG  ON  FILE; 
write  for  it. 


STAMPING 

COMPANY 


CORD  &  WIRE  CO. 

4723  Montroi*  Avenwe 
Chicago  41,  Illinois 


RUNZEL 


1691  W.  LAFAYETTE 


DETROIT  16,  MICH. 
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'.POT  .VUOEP'.  E  'or  ’4  *0  25>0 

TELEVISION  TtBE  GLASS  »vORKiNG  EOGI 

TR  AN^FORNAERS  jpcCiQl  or<l  Ston.Jord  1 
^>»CANDESCENT  lASIP  v^ano^ocfufing  Eaui 
fcv  CRESCENT  TcBE  VonuEoctuong  Equ.t 
NEON  SIGN  makers  equipment 
E.ECTRON'C  EQUIPMENT  Vocuum  Purr'p- 
E  F  Gk  As-i  SL'C'NG  an.i  T  '^loch.nrs  »of  Lot 

flSlIR  ENGiNEERiNGCO  I'^c  r/,  ^  1  Jrh  St  Nf 


>ment 


HCEB  U  a  hAodjr  folum* 
«mbrmcln<  *  crMt  daftl 
of  ooutADUy  Doeded  r^er- 
^nee  moiorUl  coTorlnc  oil 
fUldt  Aod  upMU  of  radio 
«oglDMrlnf  —  oaodM.  de- 
pcBdoblo,  orronfod  la  eosy- 
to:fet>ot  fonn. 

Whot  tbe  Suodord  Hand’ 
book.  Marki’  Handbook,  and 
others  aro  In  their  respective 
fields.  Umoey's  Handbook  la 
In  the  radio  field  .  .  . 

And  now  this  new  Feorth 
CdItUn  is  avallakle: 

with  new  data  on  the  physl- 
eal.  mathematical,  naychn- 
logieal.  and  arouacleai  bases 
00  which  all  eleetrlcal 


DOW  COtNlNC  COkFOKATION  M< 


radio  aids  to  anatloo,  and  many  other  subjects. 

with  resign  thraeiheut  to  make  the  book  as  uaeful 
as  possible  In  modern  practice. 


Name  . . . 
Address  . 
aty  .... 
Company 
Poeltloo 


SUB-CONTRACTING 

MILITARY  and  COMMERCIAL 

rtctivtrs  ~  test  tgvipmtfi? 
tronsmitters  —  controls 
siib’dSMmblies 

TELETRONICS  LABORATORY.  INC. 
WMtbary,  L.  I.,  N.  Y.,  Wmtbunr  7-l02t 


NOW  AVAIUBLE 
ON  EASY  TERMS 

Save  trouble,  time, 
and  money  with  the 
aid  of  this  practical 
RADIO  ENGINEERDJG 
help  .  .  . 


•  CONTACTS  • 

FOR  THE  FIELD  OF 
ELECTRONICS 


FINE  RIBBONS 
OF 

TUNGSTEN  and  Molybdanum 


ttid  ElncUonlc  laduntry. 

A  rfdWdloiMiiditt  of 

H.  CROSS  Co. 

Id  Beekaan  tt..  New  Yert  7.  tt.  Y 


ROUND  POWER 
RHEOSTATS 

60  to  100  Watt. 
Vltreoue  enamelod 
UL  approved 
REX  RHEOSTAT  CO. 
BALDWIN,  N.  Y. 


EISLER 


pictc  Equipment  fo 
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ProBonH  RADIO 
PRINCIPLES,  STAN- 

tigiwr,  onalnoor,  and 


on  the  means  of  transmit* 

tint  and  utilising  energy  in  ^  _ _ 

the  very  high  frequency  portions  of  the  radio  spectrum. 

with  eempletely  rewritten  sections  on  radio  commt^- 
ration.  Inductance,  radio-frequency  amplifiers,  modu- 


'A  Electronic  Devices 
SPERTI  FARADAY  INC. 


A  EUROPEAN  SOURCE  OF  SUPPLY  INVITES  YOUR  ENQUIRIES  FOR 

TELEVISION  &  RADIO  PARTS 


ALUMINUM 

ShooH— CIrcios 
2S/3S/52S 

Mill  Certification  for  DefsnM  Orders 
from  warehouse  stock 
HENRY  B.  LUST 

310  West  tSth  Sf.  New  York  24,  N.  Y. 
Telsphene:  TRafaliar  7*632fi 


FLUORESCENT  LAMPS  &  ACCESSORIES 


Spoaken,  RaiUton,  Radio  CoiU,  Potantlomotor*.  Radio  Knob*.  Lamp  Sockoli.  PUot 
Lamp  Sockoti.  Radio — TV  &  Industrial  Condansars.  Variobla  Condonsars.  Popor — 
&  Mlco  Capacitors,  Crystal  Pickups  &  Cartrldqss,  Troimiormsrs.  Ra^o— TV  S 
Microphons  Wlrss  and  Cabins.  Wiring  DsTicos.  Fluorsscsnt  Lompholdsrs,  Startars, 
Ballasts.  Fluorsscsnt  Lamps,  stc.  stc. 


SOCIETE  INDUSTRIELLE  ALFA,  S.A. 

80.  rue  ds  la  Ssnns  Brutssis  -  BELGIUM 

-  Cobls  :  RALFA  - 


—  Manutaciunrt  S  Fxportsrs  ol  World-Wide  Reputation  — 


We  invite  itiquiries  on 

'A  Glass  to  Metal  Seals 
A'  Vacuum  Switches 


SHORTED  TURN  INDICATOR 
The  Kartree  therted  Turn  and  Open  CIretrtt 
Cell  Checksr  ^  Model  lOlB  —  Indleatec  alnple 


elge  eeiie.  Rofulated  vacuum  tube  elreult.  Joek 
far  audio  Indieatien  to  supplement  l-ma  mMer. 

Prompt  dellverlea.  Priee  SilO. 

KARTRON  Huntieitea  Beaeh,  Chllf. 


Research,  development,  and  manufacture  of 
electronic  equipment— a  single  model  to 
lorge  quontities. 

Write  Today  for  Free  Reeume  of  Our  Plant  Faellltlee 
Specialists  in  Geiger^MuUer  aquipmant 
tfi47*|7  N.  Howard  Bt.-Phila.  33.  Pa..GArfleld  i-TfiSf 


M*«t  waVsf  rs^sllsaV  ViMn 
Dsw  Cevat^  4 
Cmmpttmi  m  fcieiily  rmmRtW 
fa  aiFt**!  aaaaa  aad  fa  Oa- 


miLtCTBIC  STIENGTH 
vaMf/aiil .  500 

booSki  oa  Dow  Cocaiag  4 
CowpooM.  AMrm  Orpi  J 


Rookwood  PI. 
Cincinnati  2,  Ohio 


SODERING 
BRAZING  t  WELDING 


SZSI  Bnrs  Mmrr  An. 

■EL-TRONICS,  INC. 


Now  Ready!  New  4th  Edition 

RADIO 
HANDBOOK 

Keith  Heomey,  Kdltor-la-Chlef 
Conaultlna  Bditor  of  Eleetronlcu 
11P7  pocee,  0  z  t.  lOSR  Uloetratlonu,  $10 

IN  scope.  book  rangee  from  fundamentala  to  die* 
eusslon  of  newest  circuits,  ampliners.  power  supply 
systems,  thort*wave  systems,  etc.  rrequmey  modulstion, 
developments  In  telensloo  and  aircraft  radio,  and  other 
appUcations  are  covert.  17>e  book  abounds  in  circuit 
diagrams,  tablet,  charts,  formulas,  design  eauatlcms  and 
data.  *Rxe  elrcuita  deocrlbed  quantltatlrely  are  tboee  In 
use  today,  or  toon  to  be  widely  ueed. 

In  RADIO  ENGINEERING  HANDBOOK  you 
get— 

I.  Ilt7  pages  of  carefully  ee- 
leeted.  aeeurate  data  ehaws. 

rokWAAiAi  MwwwM  tahlee.  eireuits.  diagrams. 

SPECIAL  OFFER  torm.iu. 

2.  23  sections  ceverlng  all  the 
When  you  receive  a  meet  needed  eubleets  for  on* 

eo|w  of  Hraney'e  BA*  eineers  and  radio  technielans. 

DIO  E^NUINBEBINO  from  fundementale  to  speotaJ* 

HANDBOOK  you  eaa  Ited  applications, 

look  over  the  book  for  3.  Every  section  prepared  hy 

10  days  before  dedd-  one  or  mere  speclallita,  ta  aa* 

lag  whether  or  not  to  euro  you  dependable,  expert 

buy  It.  nen.  If  you  answers  te  yeur  preMems  in 

dedde  to  keep  the  design  and  praetlee. 

book,  you  can  pay  for  Not  only  tha  radio  technl- 
It  in  eaey  clan,  but  every  man  inter* 

tenns— 14.00  at  the  m^d  in  the  design  or  menu* 

rod  of  10  days,  and  facture  of  radio  or  televlaion 

$3.00  per  month  ■stU  transmittere  and  reoeivsrs. 

halinoe  le  paid.  and  apparatus  utilising  vae* 

uum  tubes  and  photocella. 
will  And  this  Improved  hand* 
book  a  helpful.  day-to*day 
guide. 

SEE  THIS  BOOK 
10  DAYS  FREE 


,  McGroW’HIII  Book  Co.,  Inc. 
HLU  130  W.  42n4  St.,  N*w  York  II 
Heod  me  Heaney's  RADIO  ENOl- 
NF.FRINO  iLANDbOOK  for  10 
dsy«'  eiMiinsUon  on  approval. 
If  I  find  the  book  satisfactory.  I  will  maa  you 
34.00  in  10  days,  plus  a  few  centa  for  delivery, 
and  $3.00  a  month  until  $10.00  has  been  paid. 
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Professional  Services 

Consulting — Patents — Design — Development — Measurement 


Radio,  Audio,  Industrial  Electronic  Appliances 


AMERICAN  SPEEDLIGHT  CORP. 

UPFILIATCD  with  J.  Q.  MLTZMAN.  INC.) 
HAABT  U  PARKER,  PRESIDENT  ODd 
CniEP  ENGINEER 

apedoUft  la  FlMh  end  Elertroole  EqulpoMOt 
for  PhotoffrephT. 

Ooneultatloo— Deveiomeot— DeeliB  oad 
Maaufacture 

480  AvcBua  New  York  17.  N.  T. 


CROSBY  LABORATORIES,  INC. 

Murray  G.  Crosby  &  Staff 

Radio- Eleftroiile  EaslBeertai. 

Beeeereh  A  Dcvel<«WMt 
m.  Oomaualcetloae.  TV 
TmC  Eqalpment 

OSeee.  lAboratorr  A  Model  Shop  M: 

IM  HefTteto  Rd..  Mloeola.  N.  T. 

Oerdpo  City  T  0S84 


short  .  .  . 

put  the  solution  of  your  problems  up 
to  a  specialized  Consultant  whose  pro¬ 
fessional  card  appears  on  this  poge. 
His  brood  experience  may  save  you 
months  of  costly  experimentation. 

ELECTRONICS 

330  West  42nd  St.,  New  Yorfc  18,  N.  Y. 


PICKARD  AND  BURNS,  INC 

CoHsultinf  Eltctronic  Engineers 


Reoeereb.  Derelopmeot  A  Deelpi 
of  SpeeUl  nectroQle  Equtpmiu 
bland  Ata..  Needban  84.  Ma 


ALBERT  PREISMAN 

ConsMlting  Engin€4f 

Televlalaa.  Pulee  Teebnlqaea.  Video 
Ampliflen.  Pbaolns  Necworka. 
loduacrtal  AppUanoee 
AflHaled  with 

liANAOEMENT-TRAINlNO  ASSOCIATES 
8808-I4th  St.  N.W.  Wadilngton  If.  D.  C. 


DUBROW  DEVELOPMENT  CO. 

Desif^n  —  Development  —  Mfr. 

Quality  Electronic  Equipment 


HANSON-GORRILL-BRIAN  INC. 

Products  6  Mfg.  Development 


EDGERTON,  GERMESHAUSEN 
&  GRIER,  INC. 

Consulting  Engineer 

Beeeareh  Development  and  Manufacture 
of  ESectronlc  and  Stroboecopie  Equipment 
Speclaliau  in  Hlfb- Speed  PhotofrapAj 
160  Brookline  Avenue,  Roetoo  18.  Mam 


HOGAN  LABORATORIES,  INC. 

John  V.  U  Uofaa.  Free. 

/Applied  Rtsearck,  Development,  Engineering 
IMt  1888.  Bieoptlqnany  competent  etaff. 
Electroaloe,  OpUca,  Mechanisms.  Facstmile 
Comaaunleatloo.  Blaotro-iiensltive  record¬ 
ing  media,  Inatrumoitatloa. 

155  Perrr  Streat.  New  York  14  CHeleea  8-7858 


SKINNER,  HARLAN  AND  IRELAND,  INC. 

Consulting  Engineers 

Spedallalnt  la  Mainetlc  Materials  and 
Tbetr  Application 


Office  and  Laboratory 


Indianapolla  7.  India 


The  Robert  H.  Streeter  Co. 

Electronic  Design  Specialists 


ELECTRONIC  ENGINEERING 
CO.  of  CALIFORNIA 

Radio  and  Electronic  Consulting  and 
Deeliiilng 


MEASUREMENTS  CORPORATION 
Research  &  Manufacturing  Engineers 
Hut,  W.  Houck  Jut,  B.  MloMr 


THE  TECHNICAL 
MATERIEL  CORPORATION 

Communications  Consultants 


181  Spencer  Plaeo.  Mamarcneek.  N.  Y. 


ERCO  RADIO 
LABORATORIES,  INC. 

Radio  Communications  Equipment 

GntlUMrlii.  -  Dealcn  -  Dcrclopment  -  ProdueUoa 
Ploonr.  In  Pnuutae,  Skirt  Tclofrapb 

OardMi  Clt,  .  Loo.  Iilud  .  N«r  York 


Eugene  Mittelmonn,  E.E.,  Ph.D. 

Consulting  Engineer  6  Physicist 


TELECHROME,  INC. 

Electronic  Design  Specialists 

COLOB  TEXJIVISION  EQUH’MBNT 
Plying  Spot  Scanners.  Cdor  Bynthetlaars.  Keyers. 
Monitors.  Otcllloeeopes  and  Related  Apparatus 
J.  R.  Popkln-Clurman,  Pres,  d  Ck.  Sagr. 

18  Merrick  Rd.  AmltyvlUe.  L.  L.  N.  T. 


EDWARD  A.  GAUGLER,  Ph  D. 

Consulting  Physicist 
Magnetle  Matarlala  and  tbelr  Applioatlooa 
>18  Shepherd  St  Chevy  Chaee.  Md. 

Wleconsln  8106 


NIAGARA  ELECTRON  URORATORIES 


Andover.  New  York  Cable  AddrMa:  NIATRONLAB 


WHEELER  LABORATORIES,  INC. 

Radio  and  neetronkw 
('on«ultlnt — Reaearch — lyevelopment 
R-P  Clrculta — I  Inrte  kntmnii 
Microwave  Coinpooaote>-1>et  Egulpmmt 
Hart^d  A.  Wheeler  and  Engineering  Staff 


PAUL  GODLEY  CO. 

Consulting  Radio  Engineers 
OBEAT  NOTCH.  N.  J. 

•M  utti.  rail.  4-iMe 


PHYSICAL  RESEARCH  ASSOCIATES 

ComeuUUhg  Pkgeietofe  4  Bngineert 
Arthur  M.  Vlgtlante.  Director 
Reaearch,  Development.  Dealgn  and  Manufacture 
Of  Detection  and  Recording  SntemA  Induatrlal 
and  Analytical  eleetro-idtyelcal  Inatnimentatlon 
Dynamic  Condenaer  Eleetrometara. 

#1  Asurelea  Drive  Malibu.  CnlSf. 


YARDNEY  LABORATORIES,  INC. 

Research-Design-Derelopment 
Electro-Chemical  Oeneratora  of  Ikwrgy 
165  Chambert  Street  WOrth-S-3534.  85.  36 
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Searchlight  Section 

AdT»fti$4ng} 

IMPLOYMINT:  "OPPORTUNITIES" 

BUSINESS:  r  r  W IX  IW  IW  1  1  1  ;USED  OR  ItlSALE 

Electronics  Engineers 
Electromectianical  Engineers 
Engineering  Physicists 

WANTED 

SALES  REPRESENTATIVES 

Man  axpartoncod  In  coaponont  solos  to 
(•Iswisioji,  Industrial  oloctronics,  ond  eon- 
mutticotion  oquipmont  floMs.  EbcIusIto 
torrllorlos  aroUablo. 

RW>t5M,  Bloctronles 

Ite  W.  49  8t..  Now  York  19,  N.  T. 

Several  senior  and  junior  engineers  ore 
required  immediately  for  the  direction  of 
important  research  and  design  work  by 
an  orgonizotion  specializing  in  all  types 
of  advanced  armament  development.  This 

REPLIES  (Box  So.):  Addreox  to  ogtre  nfcreit  utm 
SEW  YORK:  SS0  W.  htnd  Bt.  il%) 

CHICAGO:  Sto  N»  Mickiffan  Ave.  (11) 

BAS  FRASCISCO:  6B  Foot  Bt,  (O 

POSITIONS  VACANT 

is  on  opportunity  to  participate  in  the 
growth  of  on  exceptionally  active  group 
in  a  highly  technical  fieid.  Direct  in¬ 
quiries  to: 

R.  W.  Sanford 

AIRCRAFT  ARMAMENTS,  INC. 

4415  Raisterstown  Rd. 

Baltimem  15,  Md. 

I'FiOJECT  ENGINEER — Responsible  for  meth¬ 
ods.  tooling  and  manufacture  of  new  products. 
Similar  experience  in  electronics  preferable. 
Age  under  4S.  Salary  open.  Eastern  location. 
P-9104,  Electronics. 

Large  mid-west  Manufacturer  has  posi¬ 
tions  open  for  electrical  and  electronics 
engineers  and  technicians.  Applicants  are 
retiuested  to  submit  data  concerning  their 
education  and  experience  together  with  photo¬ 
graph.  P-90<0.  Electronics. 

DRAFTSMAN.  DESIGNER,  wanted  by  hord> 
hitting,  fast  growing  small  organisation,  lo¬ 
cated  in  western  Michigan,  engaged  in  the 
manufacture  of  electronic  and  sound  equip¬ 
ment.  This  position  provides  a  chance  to  get  in 
on  the  ground  floor  with  good  starting  pay  and 
the  best  possible  opportunities  for  advance¬ 
ment.  P-8996,  Electronics. 

electronic'  AND  Mechanical  Englneert*. 

with  imagination  and  plenty  of  inventive 
ability,  wanted  by  hard-hitting,  fast  growing 
small  organisation,  located  In  western  Michi¬ 
gan.  engaged  in  the  manufacture  of  electronic 
and  sound  equipment.  This  position  provides 
a  chance  to  get  in  on  the  ground  floor  with 
good  starting  pay  and  the  best  possible  op- 
;  portunities  for  advancement.  P-8996.  Elec¬ 
tronics. 

IMPLOYMtNT  senvici 

?A1.,AR1ED  PERSONNEL.  $3.060-S25.000.  ThiH 
t'onfldential  service,  established  1927,  is 

I  geared  to  needs  of  high  grade  men  who  seek 

1  a  change  of  connection  under  conditions  assur- 
1  ing.  if  employed,  full  .protection  to  pres«‘nt 
position.  Send  name  and  address  only  for 
details.  Personal  consultation  Invited.  Jira 
'  Thayer  Jennings.  Dept.  L,  241  Orange  St..  New 
^  Haven.  Conn. 

ELECTRONIC  ENCINEERS 

SENIOR  ENGINEERS  or  PHYSICISTS 
Degree  and  experience  in  Radar, 
Pulse  Circuits,  Digital  or  Analogue 
Computers,  or  Servomechanisms 
JUNIOR  ENGINEERS  and  recent 
graduate  in  EE  or  Physics. 

ELECTRONIC  ENGINEERING  COMPANY 

OF  CALIFORNIA 

1  180  S.  Alvaro4o  St.  Loi  Anqtiti  4,  Calif. 

'  POSITION  WANTED 

SETtll-CONDUCTOR  RESEARCH 

Tho  Intomatlonal  Btuiuons  Machlnoe 
Corporation  has  an  oponing  lor  a  quail- 

technical’ SUPERVISING  editor  wants  po- 
j  sUion  out  of  Los  Angeles  Smug  area.  Direct 

1  experience  in  organizing  depts.  and  producing 
1  illustrated  parts  catalogs  to  latest  specs  Air¬ 
craft  and  Electronic  Eng.  background.  Reply 

1  to  7614  South  Western  Ave.,  Los  Angeles  47. 
i  Calif. 

SELLING  OPPORTUNITY  WANTED 

ol  rosoarch  ond  daralopmant  on  lami- 
conductor!. 

QuaU/ieotion«  ineiuda  PbJ>.  or  aquiwolaaf 
with  axtansiTa  •xpariunc*  and  lundamantoJ 
boefeground  In  Solid  Stata  TbaeiT« 

Applications  with  daloUs  should  b#  sont 
lo  tbs  Moaaqor  of  tbs  Enginsarlnq  Lob* 
oratoiT*  IntsrnatioBal  Businsss  Moi^lasi 
Corporotion,  Pouqhkoapsis,  Now  Yerie. 

1  CALIF.  HEti.  Electrical  Engr.,  32,  married, 
desires  position  as  manufacturer's  represen¬ 
tative  In  Palo  Alto-San  Francisco  area.  Excel, 
electronic  background  In  diverse  flelds;  viz., 
television,  radar,  electro-medical  equipt.,  com¬ 
munications.  etc.  Interested  in  new  develop¬ 
ment  or  something  off  beaten  track.  Aggressive 
J  and  capable  of  making  good  contacts.  RA-9064, 

•  Electronics. 

I  PATiNTS 

Consult:  Z.  H.  Polm-hek. 

1  Reg.  Patent  Attorney.  1234  Broadway.  New 
1  York  1.  N.  T. 

Wanted — Representative 

FOR  SELLING  RESISTORS 
EASTERN  TERRITORY 
CONTACT: 

MONSON  SALES  COMPANY 
*1t  North  Mlchl«an  Avo.  Chicago,  III. 


WANTED  ENGINEERS 

With  pQw«r  and  transmitting  tab#  dosign 
•xparisnc*.  8tat«  draft  status  and  wcpori- 
•ncs. 

Writ9  Offset  Ts 

TAYLOR  TUBES,  INC. 

2912  W.  Wobonsio  Avs.  Chicogs  47,  III. 


PROJEG  ENGINEERS 

Firo  ytan  or  oiora  of  aiptrioiica  w  charge 
of  dotiga  and  davalopnant  of  radio  aod 
coffloiuaicatiea  aqaipaiaat.  Mott  ha  a 
grodoota  of  a  crtdittd  Eagiootriog  School 
Wall  ogaippod  lohorotery  io  oiedoro  radio 
ood  folovioioa  ploot,  with  oxcolloat  oppor- 
fuaitiot  for  odvaacoaitat. 

ionO  rooooio  of  googflcotlioo  to  Mr.  t.  F 
Coodo,  Ponooool  OIroctor  of  tho  HoNl 
iroftoro  Coonpooy 

*401  Woot  ntth  Avo..  Chicofo  14.  IMteoli 


ELECTRONIC  ENGINEERS 

SENIOR  DEVELOPMENT:  exftnstvt  tuptrience 
pylse  circui^,  computers,  nucleor  isstrs- 
ments.  Requires  leodership  quolitits,  isitigtive, 
ingenuity. 


DESIGN  (Production):  Experience  in  obore 
fields  with  demonstrated  obility  in  design  for 
economicol  smoll  lot  production. 


Nfw  modem  Isb  and  piaot.  Contntal  englneorlnc 
group  enJoflDK  excellent  working  coodltloas  with 
bonuses  and  other  beoeftts. 

Not  a  war  baby  -company  In  alitb  year,  growlnx 
RteadUy— top  )ob  security.  Intereatedf  8md  resume 
and  photograidi 

BERKELEY  SCIENTIFIC  CORP. 

P.  O.  Box  IB26  Richmond,  Colif. 


SENIOR 

ELECTRONIC  ENGINEER 

Progrooiivo  inilrumoni  manulacturor 
in  RockY  Mountain  region  nooda  ongi- 
noor  to  take  charge  oi  oloctronics  lob- 
orotory.  Must  hove  at  loost  five  70010 
industrial  electronics  experience  and  bo 
completely  iamiliar  with  resistonce 
strain.gage  amplUiers  oi  all  types. 
Interviews  will  Im  arranged  for  snccess. 
iul  applicants. 

Write  Chief  Engineer 
P.  O.  Box  360  Denver,  Celeredo 


1* 


> 


MANUFAaURING  SOURCE  AND  SALES  OUTLET 
FOR  YOUR  PRODUa 

FinancictUy  responsible  radio  and  television  components  metnu- 
iacturer  selling  direct  to  set  monuiacturers  desires  inventions, 
ideas  or  any  new  developments  applicable  to  the  television,  radio 
or  electronic  field,  electrical  or  mechonicaL  Compensation  will 
be  made  by  purchase,  royalty  or  percentage.  All  inquiries  will 
be  received  in  absolute  confidence. 

Address  BO-90S8,  Electronics 
520  N.  Michigan  Ave.,  Chicago  1 1 ,  III. 


AVAILABLE 

MANUFACTURING  CAPACITY 

Lorg.  WsU  Known  and  tong  Extablinhod 
BKiriSH  ENQnnZXIHa  OBOAmZATION 
oiior  fully  oquippod  Manufacturing  Copac- 
tly  (including  Goar  Cntttng^-oU  ionns  of 
Mochinory  and  Astombly)  to  U.  S.  Manu- 

factuTor  wlshlnq  to  produeo  and  maikst  a 

•tdbls  product  In  tho  Biorling  Aroa  at  Com- 
potttivo  Pricos.  Full  partlenlan  and  all 
•nqulrioc  to: 

t'W-8S44,  Electronlca 
SJO  W.  42  St.,  Nrw  York  II.  N.  T 
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SEARCHLIGHT  SECTION 


MNOIX  RADIO  DIVISION 


ELECTRONICS  ENGINEERS— At  all 
lolary  and  oxperience  Uvols. 

RESEARCH  ON:  Ant*nna*,  Sorvo 
m^chonitmi,  Microwavo  cctt.  and 
otH«r  phases  of  cammunicotions 
and  navigation  equipment. 

PRODUCTION  DESIGN  OF:  Military 
and  commefical  communications 
and  navigation  equipment. 

FIELD  ENGINEERS  —  Supervise 
installation  and  maintenance  of 
radio  and  radar  equipment.  Foctory 
training  will  be  given.  Ease  salaries 
from  $4200  to  $6900  per  year. 
25%  bonus  for  time  spent  overseas 
Traveling  and  living  expenses  paid 
by  Bendix.  Insurance  plan. 

TEST  AND  INSPECTION  ENGINEERS 
— Practicol  knowledge  of  rodio, 
radar,  or  TV  manufocturing  pro¬ 
cesses.  Good  knowledge  of  radio 
fundomentals  essential.  Base  sal¬ 
aries  from  $3900  to  $5880. 

TECHNICAL  WRITERS  —  Knowledge 
of  radar  fundamentals  or  rodio  re¬ 
quired.  Work  closely  with  engineers 
to  gather  material  for  instruction 
and  maintenance  manuals.  Base 
salaries  from  $3400  to  $4300. 

LABORATORY  TECHNICIANS  —  Re 
quire  knowledge  of  radio  funda¬ 
mentals  and  skill  in  use  af  measur¬ 
ing  instruments  and  laboratory 
equipment.  Previous  industrial  ex¬ 
perience  essential.  Salaries  from 
$262  to  $321  per  month. 

BASE  SALARIES  FOR  ALL  POSI¬ 
TIONS  LISTED  ABOVE  ARE  SUPPLE¬ 
MENTED  BY  UP  TO  30%  FOR 
REGULARLY  SCHEDULED  48  HOUR 
WEEK. 

Housing  is  no  problem  in  Boltimore. 

Excellent  group  insurance  end 
family  hospitaliaotion  plon. 

Attractive  retirement  plan  for  pro¬ 
fessional  personnel. 

Write  for  opptfcation: 

Engifieerifig  Pertonnel  Supervisor 
BENDIX  RADIO  DIVISION  of 
Bendix  Aviotion  Corporotioii 
Boltimore  4,  Morylood 
TOwton  2200 


PROJECT  ENGINEERS! 
JUNIOR  ENGINEERS! 

COME  WITH  MOTOROLA! 

•  Now  is  yoxir  opportunity  to  work  with  on  organ¬ 
ization  of  top  electronic  engineers.  You  can  engage 
in  the  long-term  development  program  that  con¬ 
tinues  through  war  or  peace — constantly  improving 
radio  communications  for  Civil  Defense,  Public 
Safety,  Transportation,  and  Industry. 


AT  MOTOROLA,  YOUXL  SHARE 
IN  MANY  EXTRA  BENEFITS! 

•  Motorola,  often  used  as  the  "model"  for  industry, 
offers  you  ideal  working  conditions,  the  most  liberal 
profit-sharing  plan  in  existence,  free  insurance,  free 
training  courses,  plus  entertainment  and  recrea¬ 
tional  programs. 

You  may  apply  at  once  by  letter  to  Mr.  John  F.  Byrne, 
Associate  Director  of  Research,  and  be  sure  of 
prompt,  courteous  consideration.  Please  state  your 
qualifications,  references,  and  salary  reqviirements 
in  your  first  letter. 

MOTOROLA  INC. 

COMMUNICATIONS  AND  ELECTRONICS  DIVISION 
4545  Augusta  Blvd.,  Chicago  51,  Illinois 


WORLD  LEADERS  IN  FM 


2-WAY  RADIO 
MICROWAVE 
CARRIER  AND  CONTROL 
TELEMETERING 
SUPERVISORY  CONTROL 

-WAY  MOBILE  RADIO 
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SEARCHLIGHT  SECTION 


ATOMIC  ENERGY  INSTALLATION 

NEEDS 

ELECTRONICS  ENGINEERS 

Two  to  ten  years'  experience  in  research,  design,  development  or  test. 
Patent  history  desirable  but  not  necessary.  A  variety  of  positions  open 
for  men,  with  Bachelor's  or  advanced  degree,  qualified  in  one  or  more 
of  the  following  fields: 

•  RELAYS  •  TELEMETERING 

•  PULSE  CIRCUITS  •  UHF  TECHNIQUES 

•  SERVO-MECHANISMS  •  INSTRUMENTATION 

•  LOW  POWER  APPLICATION  •  QUALITY  CONTROL 

TEST  EQUIPMENT  RELATING  TO  THE  ABOVE 


TECHNICAL  WRITERS 

College  graduate.  Technical  background  preferred.  Several  years'  profes¬ 
sional  writing  experience. 

These  are  PERMANENT  POSITIONS  with  Sandia 
Corporation  in  Albuquerque,  New  Mexico.  Sandia 
Laboratory  is  operated  by  Sandia  Corporation,  a 
subsidiary  of  Western  Electric  Company,  under  con¬ 
tract  with  the  ATOMIC  ENERGY  COMMISSION. 

This  laboratory  offers  good  working  conditions  and 
liberal  employee  benefits,  including  paid  vacations, 
sick  leave,  and  a  retirement  plan. 

Albuquerque,  center  of  a  metropolitun  area  ol  150,000,  is  located  in  the  Rio  Grande 
Valley,  one  mile  above  sea  level.  The  "Heart  ol  the  Land  ol  Enchantment."  Albuquerque 
lies  at  the  foot  of  the  Sandia  Mountains,  which  rise  to  11,000  feet.  Climate  is  sunny, 
mild  and  dry  the  year  'round. 

Make  Application  to: 

PROFESSIONAL  EMPLOYMENT  DIV. 

SANDIA  CORPORATION 

SANDIA  BASE  ALBUQUERQUE,  NEW  MEXICO 


WANTED 

Research  and  Development  Engineers 
and  Physicists  with  educational  back, 
ground  in  mechanicol,  electrical  or 
electronic  engineering,  physics  or  on. 
gineering  physics  (or  openings  in  plant 
and  laboratory  instrumentation,  physi. 
cal  measurements,  geophysics,  and  in¬ 
dustrial  electronics.  Prefer  persons  with 
two  to  four  years  experience  in  experi- 
mental  research  design  and  develop, 
raent  of  instruments,  intricote  raechan. 
isms,  electronic  apparatus,  optical 
equipment,  servo-mechanisms  or  allied 
fields.  Positions  are  ol  immediate  and 
permanei.t  importance  to  our  operotions. 

Write  Personnel  Director 
Research  and  Development  Department 

PHILLIPS  PETROLEUM  COMPANY 
Bartlesville,  Oklahoma 


General  Electric 

NEEDS 

ENGINEERS 

and 

PHYSICISTS 

Positions  available  in  our  Aircraft  Gas  Tur¬ 
bine  Divisions,  Lockland,  Ohio,  and  Lynn, 
Mass,  plants  for  experienced  mechanical, 
electrical,  aeronautical  and  metallurgical 
engineers  and  physicists.  Please  send 
resume  to  Personnel  Office,  Aircraft  Gas 
Turbine  Divisions,  920  Western  Avenue, 
West  Lynn,  Mass. 

GENERAL^ELECTRIC 


Immediate  Openings  for 

ELECIRICAL  AND 
RADIO  ENGINEERS 

with  experience  in  design  of 
electronic  circuits  and  con¬ 
struction  of  HF  and  UHF 
equipment  for  long  range 
programs  of  design  and  de¬ 
velopment  of  piloted  and 
pilotless  aircraft.  Liberal 
travel  allowances,  excellent 
housing  facilities  available. 

Submit  resume  to 

ENGINEERING  PERSONNEL  SECTION 

CHANCE  VOUGHT 
AIRCRAn 

P.  O.  BOX  5907 

DALLAS,  TEXAS 


POSITIONS 

IN  THE  WEST  FOR 

ELECTRONICS 

ENGINEERS 

For  Work  in  Fields  of 

Radar 

Servomechanisims 

Telemetering 

Microwaves 

Communications 

NOW 

Direct  Inquiry  To 

FIELD  TEST  DIRECTOR 


Box  391 

Hgllamon  Air  force  Busg,  Ntw  Mtxko 
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POSITIONS 
OPEN  IN 
RESEARCH 

and 

AOVANCEO 

OEVELOPMENT 

PROGRAMS 

to 

Research  Physicists 
Seiior  Eiectroeic  Ensineers 
Snior  Mechaiicai  Eashieers 
EnsiieerjiK  Physicists 
Circuit  Enshieers 
Microwave  EighNcrs 
Vacuun  Tube  Research  Eneineers 
Techukai  Report  Writers 
Eiectroik  Techukians 

Experienced  or  Holding  Advanced 
Degrees  For  Research,  Design,  or 
Development  In 

Radar,  Servomechanisms,  Com¬ 
puters,  Receivers,  Photo  Emission, 
Secondary  Emission,  Converters, 
Pulse  and  Timing  Techniques,  Spe¬ 
cial  Test  Equipment,  Special  Pur¬ 
pose  Tubes,  Circuit  Design,  Solid 
State  Physics,  Light  and  Electron 
Optics,  etc. 

W*  inrite  iirttftsttd  ptrsonnel  with  n- 
ptriiHct  in  tha  abort  thlds  to  submit  a 
eompittt  and  detailad  resumt  at  tduea- 
tien  and  axpantuct,  togatbar  wHh  sal- 
ary  rquirtmtnts  and  arailability  data,  to; 

Tho  Emeloymont  Dopartmont 

CAPEHART-FARNSWORTH 

CORPORATION 

FORT  WAYNE  1,  INDIANA 


RESEARCH  -  DEVELOPMENT  -  DESIGN 

ENGINEERING  WITH  A  FUTURE 

The  steady  growth  of  seTeral  established  research  and 
development  projects  has  created  a  number  oi  exceptional 
engineering  opportunities  with  a  future. 

PHYSICISTS— ENGINEERS 

Positions  are  now  available  in  our  organization  for  quali¬ 
fied  physicists  and  engineers  with  backgrounds  in  circuit 
analysis,  microwaves,  servomechanisms,  analog  com¬ 
puters,  etc.  Openings  exist  at  several  levels  with  salaries 
dependent  on  education,  ability,  and  experience. 

If  you  ore  qualified  and  interested  in  a  position  which  com¬ 
bines  stability  and  unusual  opportunity,  write,  giving  full 
details  to  Mr.  C.  G.  Jones.  Manager,  Salory  PersoimeL 


good; 

AIRCRAFT 


^YE  AR 

'ORPORATION 


Akron  1),  Ohio 


AEROJET  ENGINEERING  CORPORATION 
World's  Largest  Rocket  Plant 
Needs 

□ectronic  and  Electrical.  MechomicoL  and  Chemical  Engineers 
for  research,  design,  and  development  work  on  rockets,  rocket 
components,  and  guided  missiles. 

Give  experience,  education,  age,  work  references,  personal 
history,  salary  received  and  salary  expected. 

All  laquiriu  wUI  bt  eontidertd 
promptly  and  kapt  conlidanMol. 

AEROJET  ENGINEERING  CORPORATION 

P.  O.  BOX  296,  AZUSA,  CALIFORNIA 
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MOTOROLA  INC. 
NEEDS 

Electronic  Engineers 
Television  Engineers 
Circuit  Engineers 
Ricronave  Engineers 
Radar  Engineers 
Mechanical  Engineers 
Electronic  Technicians 
Draftsmen 


loin  its  rapidly  expanding  Military,  Television.  Cor  and  Home 
Radio  Engineering  Departments. 

The  steady  growth  of  MOTOROLA'S  dvilion  and  hditory  activi¬ 
ties  presents  exceptional  and  permanent  opportunities  for  highly 
qualified  individuals. 

WRITE:  PERMI^'NEL  BEPT. 

MOTOROLA  INC. 


4545  W.  Angasta  BK’d. 


Chicago,  Illinois 


POSITIONS  AVAILABLE  WITH 

VARIAN  ASSOCIATES 

San  Carlos,  California 

MICROWAVE  AND  ELECTRONIC  DEVELOPMENT 

ENGINEERS,  qualified  for  work  in 
Microwave  research  and  development 
Klystron  tube  design 
Circuit  design 

Traveling  wave  tube  design 
Nuclear  induction 

MICROWAVE  TUBE  TECHNICIANS 
TEST  TECHNICIANS 
TECHNICAL  REPORT  WRITERS 
COMPUTERS _ 

li  you  or*  quolUi*d  tor  one  of  these  positions  and  ate  interested  in  a  challenqlnq 
opportunity  with  an  expanding  organisation  in  an  ottractiTe  enrironment.  yea  ore 
ineited  to  send  confidential  details  to  the  Personnel  Director: 


RADAR, 

COMMUNICATIONS 

and 

SONAR 

TECHNICIANS 

WANTED 

For  Overseas  Assignments 

rechnicoi  Qualifications: 

1.  At  least  3  years'  proctleal  esperleoee 

In  instoUcrtion  and  nMdntenanee. 

2.  Nory  eeterans  ETM  1/e  or  higher. 

3.  Army  veterans  TECH/SGT  or  higher. 

Personal  Quollflcotfons: 

1.  Age,  over  22 — most  poM  physical 

exomlnallon. 

2.  Ability  to  assume  reeponslblllfy. 

3.  Most  stand  thorough  charaeter  In- 

veetigatlon. 

4.  Willing  to  go  overseos  for  1  year. 

Base  pay,  bonns,  living  oUewanes, 
vacation  odd  np  to  S7ASOAO  per  year. 
Permonent  connection  with  eeapany 
possible. 

Apply  by  Writing  to 
A-1,  P.  O.  Box  3414 
Philadelphia  22,  Pa. 

Monqnalliled  In  HAOAB.  COHMTIinCA. 
TIONB  or  SONAB  gtvo  eosspleto  hisHcy. 
Interview  will  be  ortanged  for  stMcses- 
ini  applicants. 


VARIAN 


a»soeiate» 


99  Washington  st. 


san  carloSf  calif. 


ENGINEERING 

OPPORTUNITIES 

Westinghouse 

Wanted: 

DISION  INGINEERS 
FIELD  ENGINEERS 
TECHNICAL  WRITERS 

Mart  have  at  loost  eoe  roar's  axparioaet. 

For  srorit  oa  oirfcona  rador,  thlpbocsa 
radar,  radio  coamaeicatioat  eqpt,,  siicre. 
wovo  isloy,  or  aticra-wovo  cooiaiaaicatioat. 

Good  poy,  oscalleat  wotitiat  coodMoat; 
odvasceoiaat  oo  iodhridoal  owrit;  locotioo 
Boltioiera. 

Sood  ratooM  of  axporieoce  osd  odoco- 
Heo  Is:  Mosogar  of  Isdsttriol  Eolstioot, 

WKiNiHousE  aannc  coup. 

Ulf  WShsos  Are,  Isittsists  3,  Msnrtssi 
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ELECTRONIC 

ENGINEERS 

AND 

PHYSICISTS 

FOR  RESEARCH  IN 
TELEVISION  ANO  ALLIEO 
FIELOS 

EXCELLENT  OPPORTUNITIES 
FOR  SPECIAUSTS  IN 

•  UHF  CIRGUITS 

•  CATHODE  RAY  TUBE  DESIGN 

•  ELECTRONIC  CIRCUltS 

•  VACUUM  TUBE  TECHNIQUES 


ELECTBONIC 

ENGINEERS 

PHYSICISTS 

DESIGNERS 

DRAFTSMEN 

TECHNICIANS 

Long-tenn  electronic  Research,  Development  and  Pro¬ 
duction  projects  assuring  permanent  employment  at 
excellent  salaries  immediately  available  at  Labora¬ 
tory  that  has  steadily  expanded  since  its  founding  in 
1942. 

Work  In  Academic  Atmosphere  Free  of  Red  Tape 
Positions  Open  Now  At  All  Levels 
Write  or  telephone  Howard  J.  Gresens  today  at 


QUALIFIED  APPLICANTS  ARE  INVITED 
TO  WRITE: 

MANAGER.  TECHNICAL  EMPLOYMENT 

WESTIN6H0USE  ELECTRIC  CORP. 

306  4TH  AVt,  PITTSBURGH,  PA. 


_/4v^  orne  instruments  cjCaLoraton 


INCOftPORATtD 
160  Old  Country  Road,  Mineola 


¥ 


Long  Island,  N.  Y. 


SCIENTISTS 

AND 

ENGINEERS 

tor 

challenging  research  and  ad¬ 
vanced  development  in  fields  of 

RADAR 
GYROSCOPtS 
SERVOMICHANISMS 
MECHANICAL  SYSTEMS 
ELECTRONICS  CIRCUITS 
APPLIED  PHYSICS  AND  MATH 
PRECISION  MECHANICAL  DEVICES 
ELECTRICAL  SYSTEM  DESIGN 
GENERAL  EUCTRONICS 
INSTRUMENTATION 
MICROWAVES 
COMPUTERS 
AUTOPILOTS 

Scientific  or  engineering 
degree,  and  extensive  technical 
experience  required. 

Write: 

Manager,  Engineering  Penonad 

BELL  AIRCRAFT  CORPORATION 

P.O.  Box  1.  Buiialo  5.  N.  Y. 


Technical 


The  expansion  of  the  Aeronautical  Division  of  Minneapolis* 
Honeywell  has  created  a  number  of  attractive  openings  in  the 
Publications  Department.  An  engineering  degree,  preferably 
electrical,  is  required.  Journalism  experience  or  ediKation 
is  desirable  but  not  essential.  Experience  in  the  prepara¬ 
tion  of  technical  manuals  pertaining  to  the  operation  of 
prevision  electro-mech.  equipment  is  the  ideal  background. 
These  positions  are  permanent  and  opportunities  are  excellent. 
Salaries  offered  are  determined  on  the  basis  of  experience 
and  training. 


WRITE  TO: 


A.  C.  KLEVICKIS 
PanoDMl  Dtpartuteiit  "F" 
MINNEAPOLIS-HONEYWELL 
REGULATOR  CO. 

2753  Fovrth  Atmim  S. 
Minneapolis  S,  Minn. 
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BENDIX  AVIATION  CORP. 

PACIFIC  DIVISION 

OFFERS  IMMEDIATE  POSITIONS  IN  ENGINEERING  FOR  THE 
DEVELOPMENT  OF  GUIDED  MISSILES,  RADAR,  SONAR.  SALARY 
COMMENSURATE  WITH  EXPERIENCE,  TRAINING  &  ABILITY. 

SENIOR  ENGINEERS  JUNIOR  ENGINEERS 

Electro-mechanical.  Designs  for  For  laboratory  design  &  tests  & 
instrumentation,  sensing  instru-  field  tests  of  electronic  equip¬ 
ments  &  servo-mechanisms.  ment. 

SENIOR  &  JUNIOR  ENGINEERS 

For  the  design  of  servo-omplifiers,  pulse 
circuits,  amplifiers,  antenna,  VHF-UHF- 
transmitters  &  receivers. 

Permanent  employment  in  modern  factory  with  excellent  working 
conditions,  including  health  insurance  &  vacation  plan. 

Periodic  woge  &  promotion  review. 

Address  Replies;  ATT:  INGINHRING  PlRSONNtL  MGR. 

BENDIX  AVIATION  CORP. 

PACIFIC  DIVISION 

11600  Sherman  Way  No.  Hollywood,  Calif. 


Electronic  Engineers 

★  ★  ★  ★  ★ 

United  Aircraft — top  engineering  compony  in  its  field — has 
responsible  positions  open  for  electronic  engineers  with  a 
minimum  of  four  years'  experience.  The  work  is  in  aero¬ 
nautical  research  instrumentation  of  a  broad  and  varied 
type — requiring  ability  to  develop  complex  electrical 
devices.  Experience  with  servo-mechanisms  desirable. 

These  are  not  temporary  positions — but  ones  that  offer  liberal 
salaries  .  .  .  ideal  working  conditions  with  top-flight 
associates  .  .  .  insurance  benefits  .  .  .  retirement  income 
plan  .  .  .  and  wide-open  opportunities  for  advancement! 

Send  complete  resume,  stating  educational  background, 
experience,  marital  status,  salary  expected,  to 

RESEARCH  DEPARTMENT 

UNITED  AIRCRAFT  CORPORATION 

East  Hartford,  Connecticut 


^  The  W.  L.  MAXSON  ^ 

CORPORATION 

IS  SEEKING 

Outstanding 

ENGINEERS 

AND 

PHYSICISTS 

with  AMBITION  to 

FURTHER 

PRESENT  STANDING 

Immediately 

Minimum  Requirementi  an: 

1.  Fiv«  to  ten  yMrt*  cxp«ri«iic«  in  odvoncDd 
•loctronics  or  in  torvomochontem  ond 
cemputor  rosoorch  ond  dovolopmont. 

2.  Outstanding  record  ot  ingenuity. 

3.  Ph.  D.,  M.S.  or  equivolent. 

P  loose  send  resume  and  solary 
requirements  to: 

The  W.  L.  MAXSON 

CORPORATION 

460  W.  34th  St. 

New  York  1,  N.  Y, 


NATIONAL  UNION 
RESEARCH  DIVISION 

The  Research  Laboratories  of  one  of  the 
nation's  larger  electron  tube  manufacturers 
haTe  vacancies  for  electronic  engineers  cmd 
engineering  physicists  qualified  in  the  fob 
lowing  fields: 

Vacuum  tube  development 
Electronic  circuit  design 
Electronic  equipment 

This  orgonisotioB  con  offer  excellent  pros¬ 
pects  for  security  and  personal  adTanco- 
mont  duo  to  our  continued  growth.  Our 
locotion  is  in  the  New  York  motropolitem 
area. 

Whether  you  have  a  background  of  oloc- 
troB  tube  or  circuit  design,  or  are  a  recent 
graduato  and  interested  in  our  field,  wo 
would  like  to  hoar  from  you.  Send  your 
resume  to: 

Personnel  Department 

National  Union  Research  Division 

350  Scotland  Rd.  Orange,  N.  J. 


aECTRONIC  ENGINEER 

At  loost  throe  (3)  years  post-ceUogo  oxporl- 
OBCO  in  dOTolepmont,  DC  ampUlior,  digital 
computers,  pulse  and  sorre  design.  Estab¬ 
lished  Company.  Now  York  Qty. 
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SOLVE 

YOUR 


RADAR 


SONAR 


CALL  PAUL  J.  PLISHNER 


3000  MC.  BENCH  TEST  PLUMBING 

SIGNAL  GENERATOR.  UBlnf  417A  kljttron.  S700-3300  me.  Output 

•  p®**’*’  »“PP>T-  with  tubes.  Dew . >425 

10  CM  RF  PACKAGE.  uslo<  lliS  m*fDetrotk.  freq.  reoce  3M7*33a.: 

w,  complete  with  power  nipply  ead  puleer  flriikc  ipx.  20  kr  IP 
,t0  A,  I  ueec.  1000  rP8.  Power  output  205  kw.  V  rtfld  com 
plumbing  tbrunut.  Ueen  4 17 A  klyntroo  mixer.  6Ac7  preemp 
l*uleer  hi  7IS  B  HARO  TUBE.  Complete  RF  unit,  pulser  unit, 
receiver  front  cod.  new.  with  tubee.  Requlree  ilSv.  40u  er 

receiver  H)WER  SUPt^Y  tor  OL  44i  t|pe  ligbthouN  tube*. 
'2C40.  etc.)  1)5  vec,  00  cycles.  Panel  mounting.  Lpa.-* 

tubes  . p . $32.50 

10  CM  0I8H  AND  DIFI^E  ASSY:  apx.  SO*  paraN^Ia.  with  360  deg 
rotating  mechanism,  and  approx.  10  deg.  tilt  mecbanlam.  Operating 
trom  21  »dc  With  selsyn .  $8$ 

•  0  CM  LOW  POWER  ttmable  load  with  clrc.  cover . $225 

COAX.  CRYSTAL  MOUNT,  type  N  ctmnectom . $17.50 

RT-39/APG-S  10  CM  light  house  RF  bead  c  o  Xmtr.-Reerr-TR 

-•amy.  compl.  rc*r  A  30  MC  IF  strip  using  6AK5.  (2C40.  2C43. 
IK27  lineup  I  a  Tubes. 


MAGNE¬ 

TRONS 


Tube 

2J27 

2JS1 

2J21  A 

2J22 

2J26 

2J32 

2J37 

2J38 

2J39 

2J40 

2J49 

2J34 

2J61 

2J62 

3J31 

5J30 

714AY 

718DY 

720BY 

720CY 

725-A 

730-A 

72S 

700 

706 
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MANY  PLUMBING  COMPONENTS 
AVAILABLE 


72IA  TR  BOX  cmupiete  wltb  tube  and  tuning  plungers . $12.50 

McNALLY  KLYSTRON  CAVITIES  for  :07B  or  2K2»  Three  type* 

available  . $4.00 

F  29/SPR-2  FILTERS.  T>pe  input  and  rutput .  $12.50 

WAVEGUIDE  to  3%*  rigid  coax  “Doorknob"  Adapter.  Cboke  Flange, 

Silver  Hater  Kroad  ftand . t32.M 

WAVEGUIDE  DIRECTIONAL  COUPLER.  27  db.  Navy  t)pe  CA»V 

47.\.\.\.  'vlth  4  In.  slotted  aertion. . $32.50 

SQ.  FLANGE  to  nl  chrAe  adapter,  l.s  in.  long  OA  In.  x  3  in 

.{UHle  tvpe  “N"  output  and  nampllng  probe . $27.50 

AN.'APRSA  10  CM  ANTENNA  equipment  consisting  of  two  10  on 

waveguide  sectuvns.  each  polarise*!  4.'»  degrees . $5.00  per  set 

POWER  SPLITTER:  726  Klystron  input  dual  “N“  output ....  15.00 
MAGNETRON  COUPLING  FOR  TYPE  720  MAG.  to  1^'  x  3' 

Waveguide  . $35.00 

10  CM  WAVEMETER  WE  type  B43549  Transmission  type.  Type  N 
Kitting.s  Feeder  Root  Micrometer  dial.  Gold  Plated  W/Calib 

rhart  P  'o  Freq.  Meter  X66404*A.  New . $90.50 

ASI4A/AP.I0  t'M  Hek  up  Ihpule  with  “X"  Cables . .  .St.50 

LHTR.  LIGHTHOUSE  ASSEMBLY  Part  of  RT3P  APQ  5  A  APO 
l.%.  Receiver  and  Trans  Cavitlea  w  assoc.  Tr  t.'avlty  and  Tvpe  N 
t’PJ/l  ToRevr.  Uses  2C4o.  2C43.  1R27.  Tunable  APX  24(H>  27IM) 

Mi'S.  Stiver  Hated  . $49.50 

BEACON  LIGHTHOUSE  CAVITY  It)  cm  with  miniature  2x  rolt 

IH*  FM  motor.  Mtg.  Bernard  Rice . M7.50  ea. 

MAGNETRON  TO  WAVEGUIDE  Coupler  with  :21A  Ihipiexer 

Cavity,  gvild  Plate*! . $45.00 


2142  PULSE  MODULATOR.  14  Kw  max.  rating.  7kw  min.  Plate 
viiltage  pulsed  0.5  kr,  6.5  amp.  .001  duty  cycle,  2.5  usee  pulse 
length  max.  filament  4.3  f.  .5  anm.  Includes  magnetron  mtg 

and  blower.  Requires  3045  and  2-3B24 . iii 

3  CM  SECTOR  SCANNING  ANTENNA.  16*  dUh.  cutler  feed  dipole 

24  »dc  drive  motor . $75 

APS-3  RADAR,  new  and  complete,  using  725A  magn«<tron - $950 

TS  34  X  BAND  POWER  METER  l>i'  x  waveguide;  thermistor 

bridge  with  indicating  meter,  complete . . $175 

TS  33  X  BAND  COAX  FREQ.  METER  with  resonance  Indicating 
meter  crystal  mount,  tj-pe  .V  fitting . $225 


WAVEMETER.  8.^00  to  9400 
Mes,,  with  calibration.  Microm¬ 
eter  adjust  head.  Reaction 

t)pe  . $55.40 

90  DEGREES  ELBOWS.  K  or  II 

plane.  2^*  ratlins . $12.50  : 

M  DEGREE  TWIST.  6*  long 
55.00 

BULKHEAD  FEED-THRU  AS¬ 
SEMBLY  .  $15.00 

PRESSURE  GAUGE  SECTION 
1.‘.  lb.  gauge  and  press  nip¬ 
ple  . $10.00 

PRESSURE  GAUGE.  15  lbs 

$2.50 

DUAL  OSCILLATOR-BEACON 
MOUNT.  P  O  APHiO  Radsr  for 
luountlng  two  723.\  B  klystron 
with  crystal  mts.  matching  ; 

'lugs,  shields . $42.50 

DUAL  OSCILLATOR.  MOUNT. 

I  Back  to  back  I  with  crystal 
mount,  tunable  termination  at- 

vniiating  'lugs  .  $15.50 

DIRECTIONAL  COUPLER. 
r<;  40  r  Take  off  20  I>B  $17.50  ' 
ROTARY  JOINT  Cboke  to 

Choke  . 510.00 

2K2S/723  AB  RECEIVER  local 
oscillatoe  Klystrtm  Mount,  com¬ 
plete  with  <*rystal  mount.  Iris 
coupling  and  choke  coupling  to 

TR  . 5».50 

TR-ATR  OUPLEXER  section 

for  above  . $5.50 

CU  lOS/APS  31  Directional 

t'oupler  21  DB . $25.00 

723AB  MIXER  — Beacon  dual 
Oac.  Mnt.  w'xtal  holder  $12.00 
TR-ATR  SECT  ATO  1.5  for 
1K24  w  724  ATR  cavity  w  1R24 
A  724  Tubes.  Complete  $21.00 
STABILIZER  CAVITY  with 

bellows  $21.50 

3  CM  150*  BEND,  with  pres 
surlxing  nipple  ..  ea.  $5.00 
3  CM.  90*  BEND.  14'  tong 
twist  with  pressurizing  nip 

pie  . ea.  M.OO 

3  CM.  “S*'  CURVE  18'  lone 
ea.  $5.55 

3  CM.  “S'*  CURVE  4*  long 

ea  $3.$0 

3  CM.  RIGHT  ANGLE  BENDS. 
■•K“  plane  18*  long  fy*ver  to 

cover . ea.  $5.50 

3  CM.  CUTLER  FEED  DI¬ 
POLE.  11'  from  parabola  mount 

to  feed  hack  . ea.  15.50 

3  CM.  DIRECTIONAL  COUP¬ 
LER.  One  way  waveguide  out¬ 
put  . ea.  $15  00 

CIRCULAR  CHOKE  FLANGES. 

s*vlid  brass . 55* 

SQ.  FLANGES.  Flat  Brass  ea. 

554 

APS-IO  TR/ATR  OUPLEXER 

itertlnn  with  additional  Iris 
flange  . $19.00 


“X“  BAND  PREAMPLIFIER. 

consisting  of  2-723  A/B  local 
oscillator -beacon  feeding  wave 
guide  and  TB-ATR  Duplex  8e«‘t 
inol.  60  pic.  IF  amp.  .  .$47.H‘ 

15  DEG  BEND  KT  choke  n 

cover  . $4.$'' 

5  FT.  SECTIONS  choke  to 
cover.  Silver  plated.  .$14.5'' 
ir  FLEXIBLE  SECTION  $I7.50 
TR  CAVITY  for  724  A  TH 

Tube  . $3.50 

724  TR  Tuba  (41  TR  1>..$2.50 
SWR  MCA8.  SECTION.  &  L 
wtth  2  type  “N“  output  pntbex 
3rrD  full  wave  apart.  Bell 
size  guide.  .Silver  p)ate<l  $I0.(X> 
ROTARY  JOINT  with  slotte*! 
section  and  type  “N"  outpu' 

pickup  .  $17.50 

WAVEGUIDE  SECTION  IT 
long  choke  to  eorer  45  deg.  twis* 

A  2H*  radlua.  90  deg.  beinl 

TWIST  90  def.  5*  choke  t. 
cover  w  press  nlp^e  .  .|5.50 

WAVEGUIDE  SECTIONS  2^ 
ft.  limg  silver  plated  with  chok*- 

flange  . $5.75 

ROTARY  JOINT  choke  to  choke 
with  deck  mounting  .  .$I7.$0 

3  CM.  MITRED  ELBOW  “K 

plane  unplated  . $12.00 

IV4**  X  H*'  WAVEGUIDE 

TUNABLE  TERMINATION. 

Hev-i'iun  adjust  . $46.00 

LOW  POWER  TERMINATION 
$25.00 

MAGIC  TEE  . $45.01 

90  DEGREE  ELBOWS.  B  or  II 

plane  . $I2.5C 

WAVEGUIDE  LENGTHS.  Tut 
to  siae  and  supplied  with  I 
choke.  1  eorer.  per  length 

$2.05  per  ft 
Bl  OIR-COUPLCR  WU  output 
calibrated  —25  db  nominal 

$17.50 

FLEX  SECTIONS,  ir  Rubber 

Coated  . $14.50 

MITRED  ELBOW  11  Hane 

lt(J.'>l-U0.52  . $12.00 

4*  ST.  SECT,  choke  to  choke 
$3.50 

APQ  13  Constant  Z  Rotat 

Jnt . 522.5b 

CG  95B/APQ  13  ir  FMx.  Sect. 

IV  X  S'  <»D . $10.00 

WAVE  GO.  RUN  IV  x  S* 
(M.  ciinslsu  of  4  ft  secL  w'RT 
angle  bend  on  one  end.  2*  4.% 
deg  bend  on  other  end... $5.00 
X  BAND  WAVE  GO.  IS'  x 
S*  D  D.  1/14*  wall  aluminum 
Per  ft.  754 
SLUG.  TUNER  ATTENUATOR 
W.K.  guide.  Uold  Hate<l.  $4.50 


KLYSTRONS 


RIGID  COAX.—^'*  I.  C. 

^*  RIGID  COAXIAL  TUNING  STUBS  with  vernier  Rub  a^ljust- 

ment.  Cold  Hated  .  $17.50 

^a'  RIGID  COAX  ROTARY  JOINT.  iTeMurU^l.  8perry  X61‘W13 

tJold  Hated  .  $27  50 

DIPOLE  ASSEMBLY.  Part  of  8CR-5.H4 .  $25.00  ea. 

ROTARY  JOINT.  Pan  of  SCR-.584 . Bs.OO  ea. 

RIGHT  ANGLE  BEND,  with  flexible  coax  output  pickup  $5.00 

SHORT  RIGHT  ANGLE  BEND,  with  pressurizing  nipple . $3.00 

RIGID  COAX  to  flex  coax  connector . >3.S0 

STUB-SUPPORTED  RIGID  COAX,  gold  plated  5*  lenatlis 

Per  length  .  ii.fJO 

RT.  ANGLES  tor  above  . $2.S0 

RT.  ANGLE  BEND  1$'  L.  OA  .  $3.50 

FLEXIBLE  SECTION.  1.5'  h.  Male  to  fenule . $4.25 

MAGNETRON  COUPLINGS  to  Ti'  hgkl  coax,  with  TR  pickup 

listp.  gol<l  plate*!  . $7.50 

FLEX  COAX  SECT.  Approx.  30  ft . $16.50 

CG  54/U  4  foot  flexible  Mctim  S*  1C  pressurize*! . $15.00 

RIGID  COAX.  Bead  Suppon.vl . $1.20 

SHORT  RIGHT  ANGLE  BEND .  |2.$0 


6000  J4c  to  tSOO  Me 
BENCH  TEST 
PLUMBING 

1  Vl"  X  WovoQuide 

KLYSTRON  MOUNT.  DB3r.6 
complete  with  shield  and  tun¬ 
able  terniinatl*>n  ..$125.00 
FLAP  ATTENUATOR.  DB3tn 
>15.00 

VARIABLE  STUB  TUNER 

$00.00 

WVGO.  TO  TYPE  “N"  ADAP- 

TER . $15.50 

WAVEMETER  TEE.  DB3.r3 

$32.50 

MAGIC  TEE  .  $50.00 

DIRECTIONAL  COUPLER,  two 
hole  2.’>DB  coupling,  type  “N“ 

output  . $25.00 

PRECISION  CRYSTAL 
MOUNT.  Bquipp*^  with  tuning 
slugs  and  tunable  termina¬ 
tion  .  $125.00 

TUNABLE  TERMINATION. 

Pre*-is|*.n  adjust  . $7a00 

LOW  POWER  LOAD.  $35.00 


4000  to  6000  Met 
BENCH  TEST 
PLUMBING 
2"  X  1"  Wovoguidc 
FLAP  ATTENUATOR  $46.00 
VARIABLE  STUB  TUNER 
AND  LOW  POWER  TERMINA- 
TION  $45.00 

WAVEMETER  TEE  $45.00 
ADAPTERS: 

Choke  to  i*faoke . $14.00 

Cover  to  cover . $14.00 

Choke  to  cover . $14  O*' 

WAVEGUIDE  TO  TYPE  “N“ 

ADAPTER  . $45.00 

DIRECTIONAL  C  0  U  P  LE  R  . 

Two  hole  type  ’  N”  output 

$M.OO 

KLYSTRON  MOUNT.  i:*iuip 
ped  with  tunable  termination 
and  micrometer  adjust.  Klystirm 

antenna  tuning  . 5110.00 

CRYSTAL  MOUNT.  Kziuippe*! 
with  tunable  termination  and 
micrometer  adjust  crystal  tun¬ 
ing  . $125.00 

TUNABLE  TERMINATION. 
lYedslon  adjust  . $90.00 


BC10S6A 

8C1058A 

BC10U8 

RA71A 

BC1090A 

BC1090B 

BC1096A 

BC1BSB 

BC10SBB 

BC1094A 

BC1085A 


SONAR 

SYSTEMS 


muml  to 


S'  X  IS'  oiy . 

S'  X  IV*  OI>  Aluminuni.. 

IS'  X  P  or> . 

2S'  X  3*  on . 

l'  X  S  Hexlhle . 

S'  rigid  coax  S'  IC . 

(Available  in  IDPT  to  15  ft.  iengthe 


FEEDBACK  to  Parabola  Ifnm 
with  preMurtaed  window.  .$27.90 

90*  TWIST  .  $15.00 

“K“  BAND  DIRECTIONAL 
COUPLER  S49$0  M. 


All  mereh.  guar.  Mail  erdert  gremgtly  tiled.  All  prieea.  F.O.B.  N.Y.C.  Seed  M.G.  ef  Ckk.  Only  tklptlnt  etta.  aeiit  C.O.D. 

4  OMMUKICATIOI^S  EQl’IPMEXT  EO. 
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SEARCHLIGHT  SECTION 


RADIO  HAM  SHACK  Inc 

189  GREENWICH  STREET 


NEW  YORK,  N.  Y 


6v.  12*  *ihrator>i  any  typf . 1 

Rotary  switch  Myralcx,  2  deck  SPST . 

1  mfd  50i>0v  oil  condenser . 

2  mfd  oil  condenser . 

3  mfd  4000*  oil  condemier . 

24  mfd  DC  ;>KV  flash.  Excellent  for  st>cfd 

lamp  . 


Um  KC  crystal  BT  cut . J 

3*'  scope  shield . 

2  Sliced  dial  drive  for  Jthaft  ratios  5:1  1  to  1 

ATC  100  inmfd  air  trimmer  screwdrifcr  shaft - 

Ontralab  ^50  S  50MMF  5KV  Bl  TT(1N  CONI).. 
500  watt  12.5  ohm  power  rbeosut . 


TUBES!!  BRAND  NEWI  STANDARD  BRANDS!  NO  SECONDS!  COMPARE!  TUBES 


OAl 

OA4a 


«SN7CT 

«(SR7GT 

ess7 

«ST7 

«Sl'7GTV 


204A 


OA3/yR75  I 


13SK7 

I2SI.7 

12SN7 

iasg7 

12SR7 

l2Z:i 


/24U 


227A  S 

24iK' 

2.'>OR  . 

2.*»oTH 

a.'.OTL 

274A  . 

274B 


1A4P 

lA-'iGT 
1A6 
lA7r.T 
I  ABa 


«T7G 

C.T8 

♦U’5G 

«U70 


«AC7 

ftAI>?« 


9<K)'4 


«AG7 

OAIIH 


14N7 

14g7 

14R7 

10 

34A 

2.M  «GT 

a.'.za 

a.VZOGT 

2A 

27 


IBTGT 


*>02AX. 

.%o;sAX. 


10*  HAKA 
I  AAI-.A 

(>Agrv 

•  O  AAgn 

»iy  AATA 


3e!»s  I  MU4T1. 


KVlHAX 
KaoTAX 
K5I2A\ 
K->I7AX 
KI<K>a.. 
.  KI(M>6.. 


Kk75 


ABAG 

4)B7 


iHe(;T 


ABKA 

ARFA 


35A5 

3SBS 


S.99  4:UA  . 
a.«S  44AA 
4.9S  440B 

4.WS  4’>OTH 
40. as  4.V)T1. 
24.80  ^27  . 


3SW4 

3SV4 

3S/.:t 

35Z4 


I  sxr.T 
ipaGT 


705A 


•MIAGT 

♦U  .'.GT 
AJA 
♦U7 
A.I7GT 


2AA 

3A7 

2AHGT 

2AH7GT 

2Al..a 

2ATA 

aAT7 

2Al'A 

2AU7 


2A4G 

2Ar> 

2AA 

3A7 

2H7 

2V:iG 

2X2 

2\2A 


2J4A 


2J4H 


I2RAA 

I2BFA 


ng? 

ART 

AS7G 


72aA 

72AA 


ASA7 


12i7GT 

I2K7GT 

i2Ka 

I2g7 

12'<A7GT 

12Sf7 

1  aSF5 

1  i'sr? 

I2SG7 

I2SH7 


aOTL 


Asrs 


0SG7 

ASII7 

ASJ7 

ASK7 


FULL-WAVE  SELENIUM  RECTIFIER  STACKS 
Voltoge  ond  Current  Ratings  Based  on  3S”  I 
Ambient,  Self-Cooled 


.fN>  40RAIMSI 
K  4(>imFWA: 
.75  40n*-.FWA! 
.M  4IIMAKAKI 
.5  AOBAJAMI 


EQUIPMENT  SPECIALS 


*Mh«n  MoiRtur*  And  Pungu*  ProM  !•  0»t>red  Add  Letter 
“M"  to  Lest  Number  of  Code 

TRANSFORMERS— 115V  «0  CY 
HI-VOLTAGE  INSULATION  ■ 

2700V  0  2  HA:  A.Jv  0  .AA:  2.5*  A  1.75A.  .%  4.48 

2.5<mv  A  15  MA  .  3-48 

1540*  m  5  MA:  340-0-340  0  300  MA .  4.38 

025v  0  10  MA;  525-0-525*  0  AO  MA:  2X5v 

0  3A:  6.3*  0  3.AA;  6.3*  A  2A;  6.3*  0  lA  4.88 
54M>-0-5<Hiv  0  175  MA .  4.88 

42.5- 0-425*  0  75  MA;  6. .3*  0  1.5A;  5v  0  3A  3.68 
415-0.415*  0  60  MA:  5*  CT  0  2A:  115/230 

Dual  Prt  .  4.28 

4iHi.;n.5-0-tito.;n.5v  0  3i>0  MA:  2x6.3*  0  BA; 

.5*  0  3A;  2.5*  0  2A .  8.38 

5<>o-3R.5-0-:tA5%-  0  2<H)  MA;  3x6.3*  0  6A:  5* 

0  3A;  2.5*  0  2A .  4.78 

37.5- 0-375  0  175  MA.  5*  0  3A.  6.3*  0  5A, 


B<'4.56  Modulator 
R<'434A  Control  Bos 
B<'45n  Transmitter 
WITH  Glhson  Girl 
B(B50A-121  Xmlite 
BC101A  Tape  Rero 
B('1206B  Beacon  Rc 


BC41S. 


IH»4F1^ 

IMU4Kt; 

INU4Jiy 

lMl<4Kr 

IHR4K1I 


Receiver,  l^sa  Tube*.  .Good 

2(i(lKr  CnsUI . New 

12*  DC  In  500*  200  MA 


I8H4J1S4  37. 


Coni.  Output . 

MN2A<'  CiimpasM  Receiver . 

MHO  Dynamle  Chest  Mike.  .  .  . 
PK'*4  Dynamotnr  SCR522  .... 
PRO 7 A  Vibrator  Power  Supply. 

PR  103  Dynamotor . 

KAO  ARN3  Receiver  l-ess  Tubes. 
8CR5IH  Altimeter  Complete.  .  . 


4UR4P1 


40^4K1^ 

4IIB44W 


40n4JW' 
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SEARCHLIGHT  SECTION 


RELIANCE  MERCHANDIZING  CO 


COAXIAL  CABLES 


CUARANTIIDII  NlWIt 

RO-e/C  76  6166  RO-U/U  71  66M 

R0.7/C*  »7.6  66  RO-67/D  65 

RO-l6/n  76  146  aO-«6/U  71.4  166 

RO-ll/U  66  166  ROAl/U  67.6  666 

HO-n/V*  66  116  RO-44,;C  46  66 

RO-14-0  116  246  RO-66.^  66. 6  ,66 

RO-14/0  48  676  RO-*7/V*  64  166 

R0.66/U  48  76  66.6  66 

1IO-17AJ  4*  246  RO-46/^*  76  2 

RO-2»/tJ*  61.6  66  RO-77/U*  46  Ig 

RO-64/i;  71  176  RO-78/n  «.  66 

*N«  •InlBM  irltr— MkOTt  266’ 

_^^^A46  25%,,f4r,,4242,j24,J6M_L26,j!i,„^_ 

COAXIAL  CABLE  CONNECTORS 


CAPACITORS 

POSTAGE  STAMP  MICAS 
MMP  MMP  MMP  MMP  MMP  MPD  MfD 

8.2  48  100  280  880  .  0018  .  008 

10  47  no  800  800  00188  .  0082 

15  81  120  830  820  0018  .  0^ 

20  58  125  850  580  .  001825  .  0058 

22  50  130  870  800  002  .  007 

24  82  150  800  820  .  0028  .  0075 

25  58  180  400  910  .  0027  .  008. 

28  75  175  430  MPD  .008  .  0082 

82  180  470  001  0088  .  01 

85  3»  500  .  0011  .0051 

80  240  510  0012 

580 

Frlcv  SclMdul* 

.2  MMP  to  .001  MFD . 5< 

tlMroio  .002  MPD . 7< 

28  MPD  to  .0082  MPD . ij^ 

MPD . 22< 


WIRE  WOUND  PRECISION  RESISTORS 
2%  OR  BETTER 
1/4  Watt— S08 

2  10.84  18.52  52.54  301.8 

2.5  11'  13.80  79.81  888.8 

8.5  11.25  14.08  105.8  414.8 

5  11.74  15.8  123.8  705 

8  58  12.32  15  37  125  2.103 

10.48  18.02  32  147.5  60,148 

220.4  100.000 

Vj  Wott— 308 

.250  13.15  250  4.000  8.000 

.334  45  270  4.300  8.500 

.502  52  208.8  4.451  14.825  40 

.557  55.1  400  4.500  15,000 

.527  75  723.1  5.000  15.750 

.78  '  07  8  855  5,000  17,000 

l.Olt  126  1.500  5.500  30.000 

I. 58  180  2.500  7.000  37.000 

2.04  210  2.850  7.800  50.000 

II. 1  235  3.427  7.600  100.000 

1  Wott— 358 

.8  15  3.000  9.000  55.000 

1  01  270  3.300  10.000  55,000 

2.68  420  7.000  12,000  70.000 

3.30  1.000  8.250  23.000  84.000 

5.21  2.000 

1  Wott— 458 

100.000  128.000  156.000  270.000  500.000 

105.000  130.000  200.000  205.000  520.000 

120.000  132.000  250,000  320,000  522.000 

348,000  500,000 

700,000 

1  Mccobm.  1  WMt.  1%— 558:'5%— 458 

2  WoH— 508 


80^  tMH 

IV  OOtT/D 

fTj  ,n  DO-103/TJ 
m  IJ  DO-104yTJ 

/S  .  .1  UO-167^  3 

'V  1.1#  UO-171/4  1 

OD  .87  COl75^ 

^  .88  rO-178/U 

'V  .88  CO-107/U  I 

<V  18.88  no-t08/D 
/u  18.88  UO>358/U  1 

^  .U  UO-384/17  I 
'V  .58  PO»28l/TJ 
500  VOLT 

CERAMIC  CONDENSE 

MMP  MMP  MMP  Ml 


»>IAI 

83-lAC 

Si-lP 

83-lJ 

8i>lBP 

83-18FN 


MMP  MMP  MMP  MMP  MMI 

10  81  130  270  4^ 

18  80  125  825  4M 

22  82  160  330  500 

23  88  130  300  510 

24  88  300  370  535 

to  75  208  390  580 

0  82  225  400  680 

40  100  240  410  7C0 

50  no  430  750 

115  488 

Prte*  ScAoOttl* 

lOMMP  to  .001826MPD . 

0022MPDtO  0028MFD . 

00282MPD  to  .0082  MPP- 


150  15  40  100 

200  15  47  140 

SOUND  POWERED  HANDSET 

Brand  Nowt 

IncludM  5  ft.  eecd.  No  bott 
Dr  •ztornol  power  »<)urr«  \ 


2J1G1  SEL^YNS 

BRAND  NEW 
466  Cxi. 

COA  80  MM#  OA  88  oyolo 


Soond  Povarod 

Chost  Sat 

RCA— Wltti  24  Ft.  Card 

SI 7.60  06r  •air 


UMd  bitwoea  two  #C73848'i  m  <Ump«Mr.  Coa 
bo  ooBfortod  to  3500  RPII  Motor  in  10  mlnutM. 

Oaarwaloa  etaeot  euppUed.  (CooToitod) . 34.58 

MoootlM  Rroofcoti  iBokeUte)  for  M>U7na.  ood 


TIME  DELAY  RELAY 

Ronbooo  CPX  S4145  X8  10103-88  RM. 
•  115  V..  50  Cyelo  •  AdJ.  50-70  SoooodA  • 
SH  Mcood  rocKUof  time— ipiini  return  • 
Miero*twltcb  eontoct,  lOA  •  HoUM  ON  io 
loQi  M  power  li  applied  •  Fully  eoeod  • 


PULSE  TRANSFORMERS 

0 1 6 1 3 1 0,  so  Ke  to  4  He.  1 R*  dlk.  X  1  %' hub. 

IlOtoUSOolUM....  $1.7S 
KS9800,  Ratio.  1:1:1.  1:1.  Vraq.  ranae  366  to 

SM  C.P.8 .  .  $3.S0 

D106173,  W.R  Praq.  nw.  lOKC  to  1  MC. .  $9.80 
800  KVA  ,O.R  «rsi.  16.600  Toll  pMk  output: 

BUlar:  quo  mlcronwuid  pulx  wldtb. ...  $37, SO 
Wrappttl— BALL  BEARINGS— New 

MM  ID  OD  WMth  Prteu  W  P> 

PafaCUKJ  6/16*  I/l*  8'61*  66J6 

MRC  .168R  e6'64*  2  6/64*  16'62*  1.16  TIM 

N.D.  6161CnM  1/3*  16/6*  1/6*  1.66  IISV., 

Paluir  7I66W  I  67/64*  6  S/16*  5'16*  1.66  4S  V.. 

8KP466466  6*  6*  1*  1.66  ' 

TIMKRN  4  i/16*  6  1/4*  36/63*  4.35 


DELAY  LINES 

W.E.  Deity  Lint  *0153158.  5  mlero*teooad  deity.  6| 
555 

W.  C.  Ddty  Uto  *0165997.  IM  mlcro-Moood  deUy.  41 


JONES  BARRIER  STRIPS 

Typo  I 
4-141W 
S-Ul 
5-141MW 
7>141 
7-141HW 
5-UlHW 


Typo  ] 

3-140T 

5>140KW 

8-140 

10-140MW 

2- 141 

3- 14tMW 
5-141W 


^UIW 

0-141Y 

17-141Y 

3- 142 
2-150 
8-150 

4- 150 


DELAY  NETWORK— ALL  140012 

r  113— Approx.  1.2  micro  tee.  deity .  1 

r  114 — Approx.  2.2  micro,  tee.  deity .  v 

T  115— Slmlltr  to  T  114  with  ttp  brouxht  out  ) 


NEEDLE  BEARINGS 

Ido  6^8*  13/18* 

ALLEN  SET  SCREWS 

8-32  I  t/8  1 


CHOKES 


1,000  8.8.  lOOK  7/10* 

4K  1/8*  250K  8.8. 

6K  5/r  1  met.  8.8. 

11.88  Each 

DUAL  TYPE  "JJ''  POTENTIOMETERS 

Dhmt  Shoft  OboM  ShtP 

IK  8  8.  3K-90K  1/4* 

lOK  5/18*  1  meg.  8  8. 

16K  8.8.  1.58  Koch 

VARlAC  Betertl  Btdlo.  198  wottt.  Rtmoeed  fret 


IMP  For  188  AMP 

M . I.$4.8#  IH . 

2 .  4.88  a/..... 

S .  4.88  5 . 

14 .  4.88 

’IBM  Holdtr— for  3AO  Pnae. 


Brond  Now  METERS— Giisrontood 


AN  CONNECTORS 

IMMIDIATE  SIRVICE 
PHONEI  WIREI  WRITII  YOUK  NtEDt 


Arch  St.  Cor.  Crotkoy  Philo.  3.  Pa.  /o/ophono  t/tfonhouso  6-4927 
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SEARCHLIGHT  SECTION 


L  ST.  PHILA.  23,  PA 

MARKET  7-6590  and  6591 


BRAND  NEW 
FIRST  QUALITY 


STANDARD 
BRANDS  ONLY 


COMPLETE  STOCK  OF  RECEIVING,  TRANSMITTING,  CATHODE  RAY,  THYRATRON 
IGNITRON,  MAGNETRON,  KLYSTRON,  PHOTOCELL,  T-R  &  ATR  TUBES. 
QUOTATIONS  UPON  REQUEST 


COAXIAL  CONNECTORS 

SS-1.\C  I  .42  S3-1J  $  .M  U-IT  >I.U 

ft3-fAP  .34  8J>1R  .4*  l.lf 

(U<1P  1.3«  S3-1SP  .49  ft3-i2R  .4S 

99.1H  .!•  fti-lSPN  .45  83-22SP  .85 


TEST  EQUIPMENT 

•  l•^^2A  Sifnal  G*n*rator  . •  S79.SO 

•  l•7^K  Si«nal  Generator . 5M.50 

•  Vibreteit  Mod.  218  Moofer  . *  S4S.OO 

•  T8-283/TP8-I0— 3CM  FM  Tost  Sot . '  S32S.00 

•  TN-IB/APR.I  Tiinint  Unit  $95.00 

•  C-0  Quiotono  Filter  Jypt  IF.  16  1 10/220  V  AC/OC 

20  AmiN  . •  $9.00 

•  TS.I27/U  Frea.  Motor  w/iRirto . $M.S0 

•  TS.I43/CPN  OMillOMOPo . *  $95.00 

•  Owmont  I75A  OMilloooooo  *  $225.03 

•  LM.20  FroqMoney  Motor  *  $49.50 

•  Gon.  Radio  757. PI  Power  Sufply  . *  $27.00 

•  Gon.  Radio  670- F  Docado  *  $38.00 

•  I.i30  A  Sifnal  Gonorator  .  .  *  $70.00 

•  TS.6/AP  Froquoncy  Motor . •  $42.00 

•  L  &  N  K8-9470  Null  Volt  Tost  Sot  .*  $60  00 

•  A.W.  Bartoor  Labs.  VM.25  VTVM  ...«  $86.00 

•  T8.I0A/APN  Oolay  Lino  Toot  Sot  ...  $45.00 

•  TS.i9/APQ.5  Calibrator  .  $75.00 

•  REL  W. 1158  FroQuoney  Motor  160.220  MC  $32.95 

•  CWI.60AAG  Ranio  Calibrator  for  ASB,  A8E.  ASV 

and  ASVC  Radars .  .  $39.95 

•  CRV.I4AAS  Phantom  Antenna  for  Transmitters 

up  to400  MC .  $11.7 

•  T8.I46/AP  X.Band  Tost  Set . $595.00 

All  Items  Now  Except  Where  Noted  *  (Exc.  Used 
Condition) 


MAGNETRONS 

2J59  24.58  ) 

2J48  34.58 

2J41  132.58 

2J48  14.95 

2J49  39.58 

2J61  45.28 

4258  197.88 

4252  197.88 

5223  14.28 

1  ,  5229  14.28 

I  <  788B  18.98 


788C  18.98 

788D  18.98 

786AY  45.88 

786BV  45.88 

786(:Y  26.95 

786FY  49.88 

786C;Y  45.88 

714AY  6.95 

728B  C  DY 

75.88 
725A  8.95 

738A  18.95 


2221A  $9.95 

2222  8.95 

2226  7.88 

2227  13.78 

2231  19.98 

2232  19.98 

2233  19.98 

2234  19.98 

2236  85.88 

2237  13.78 

2J38  13.78 


FULL  LINE  OF  JAN  APPROVED  COAXIAL 
CONNECTORS  IN  STOCK 

UO-7  UG-23  UO-37  UG-102  UO-175  UCJ-236 

UO-12  UG-24  Utl-6/  UG-103  lTO-176  U(i-254 

U0.18  UO-27  UG>104  IUJ-181A  UO-255 

i:0-lW  UO-27A  CJO-100  UO-185  l-tl-284 

U0.21  UO-29  IJL1-H5  UO-108  MX-195  U(l-274 

UO-21BUO30  UO  86  UO-109  t"0.l97  rO-275 

UO-22  ro-33  UO-87  DCf-167  UL;-201  UC;-290 
UO-22BU<J-34  UO-88  UO-171  rO-20rt  UO-308 


KLYSTRONS 

2K33  295.88 

2K54  135.88 

3K55  135.88 

417A  18.65 
787A  7.22 


787B 

723A 

723A  B 

726A 

726B 

5611 


3K23  $37.98 

3K25  27.58 

2K28  32.58 

2K29  29.95 


PL-32.$ 

SO-239 

SO-264 

TM-201 


PL-259A 

Ply.274 

PL-2H1 

PU293 


Nf-3A8 
M-359 
M^59A 
M  360 


F2MI85696-.$ 

EiMU<9172>l 


I>1639.'^l 

1>-I66t32 


49120 

49121A 


93 -C 
93>M 


OIL-FILLED  HIGH  VOLTAGE 
ISOLATION  TRANSFORMERS 

Pri.  460V  60  cy.  Soc.  il$V  200VA  Insulated  for  50KV 

DC — G.  E.  Form  EIR>-36H  x  IS'O . $125.00 

Pri.  IISV  60  cy,  Soc.  1 15V  250VA  Insulated  for  35KV 
DC— G.  E.  Form  EIR— 29'H  x  I2»,'0  ..$125.00 


AN/APA-23  RECORDER 

Swoops  any  rocoivor  throufh  its  tuning  rango  and 
pormanantly  records  froquoney  and  timo  of  rocoivod 
signals  on  papor  chart.  Power  Input—i motor)  27V 
DC  I.5A.  and  (recorder)  80/II5V  AC  60-2600  cy 
I35W. 

Originally  designed  to  record  pulse  or  sino-wavo 
modulated  signals  reco«vod  by  AN-ApR-i.  AN/APR-2. 
AN/APR-4.  AN  APR-5.  BC-348.  S-27.  SX.28 

BRAND  NEW  . $147.50 

TYPE  "J"  POTENTIOMETERS 
$1.25  each 

Reeio.  Shaft 


MISCELLANEOUS  EQUIPMENT 

Amporox  IB98  Gamma  Counter  $  9.87 

Poworstat  1226— I I5/230V  input— 0-270V  out  (8  9 

amp . 37.00 

G.E.  2CV2AI  Servo  AmpliSor  6.95 

Sperry  A-3  Hydraulic  Servos .  3.95 

EIMAC  35  TG  loniiation  Gauge. .  5.95 

ATR  Invertors  6VDC  to  110  VAC  60  ey  75W  .  19.95 

I0-6/APN.4  Indicator .  29.50 

R.7/APS.2  Receiver .  49.50 

R.78/APS-I5  Receiver . 49.50 

SCR-522  Transceiver  .  ...  36.95 

RT-7/APN-I  Transceiver — less  tubes  8.95 

FL-8  1020  cycle  hiter .  1.37 

RM-29  remote  control  unit  ...  8.95 

RM-14  remote  control  unit.  8.95 

RTA-IB  12/24  V  dynamotor  40.00 

BC-I206.CM2  Receiver  .  7.95 

CY.230/MPG-I  Radar  Console . 575.00 

G.E.  Typo  JP-I  portaMo  eurrent  transformer..  32.50 

ASB-4  Radar  equip.  Complete  69.7$ 

AN/APS-13  lees  tube* . 12.95 

T-9,'APQ-2  less  tubes  .16  50 

6C.645A  complete  .  18.95 

RCA  AVR-15  Beacon  Reevr  .  15.50 

TBY  Trant-Reevr .  29.95 

Pioneer  Typo  800-IB  Inverters — 28VDC  to  i20V  800 

?  7  amp  AC  (used) .  .  22  6i 

.  Invertor  —  28V DC  to  I20VAC  800  cy  750VA 

I  <5  (new) .  39.50 

Navy  SO-3  Radar  complete  .  $1200.00 

Navy  DP- 14  complete  $385.00 


VOLTAGE  DIVIDER 

G.E.  Cat.  8248UeG.|  and  gOOISMG.I  I7.246.4(K 
ohms  35KV  70:1  ratio  wire  wound  shielded  oil* 
Oiled  MTH  x  I2''D .  $77  5-. 


2<t,  LOW  INERTIA  SERVO  MOTORS 

KOLLSMAN  Tjfaa  936.0240— 8S/«8V  lOOcy  9  watt. 

2650  RPM->-view  .  ..  $|2  M 

DIEHL  Type  FPE-25-li  75V  60cy  4  watts— 
"•w . $34.50 


Roois.  Shaft 
58K  SS 

188K  5  16' 

188K 

I88K  7  16' 

188K  SS* 

I58K  ‘a' 

588  K  SS 

1  MEG  SS 


OIL  FILLED  CONDENSERS 

VIK:  Price 

688  $  .45 

688  1.85 

688iR<|)  1.85 
688  (R’d)  1.39 
688  1.95 

688  (R'd)  1.52 

688  1.49 

1888  .62 
1888  .89 

1888  1.39 

1588  .89 

1588  2.95 

2888  .87 


VIK:  Price 

2888  $2.78 

2888  3.95 

2588  .49 

2588  «  3.85 

2588  15.88 

5888  4.88 

6888  1.65 

7888  1.79 

12588  28.95 

16KV  4.78 

16KV  4.95 

I6KV  8.95 

28KV  18.95 

228VAC  3.95 

668VAC  3.35 


Dual  “JJ'*  Potentiometers  . $1.60  each 

50  U  SS  100  SS  250  il  SS  330  O  SS 

Triple  “JJJ"  Potentiometers . $1.95  each 

lOOK/IOOK/IOOK— S'  20K/i50K/l5K— S' 

All  shaft  leniths  beyond  bushint— SS  (urow  slot) 


METERS 

3  MA  DC  2't'  A — Simpson  black  scale  . $3.35 

500  Microamps.  DC — 2*  2' round — Sun  . 4.30 

1  ma.  DC  Fan  typo— 4'  scale  (rom.  from  equipt)  3.M 

500  ma.  DC  2'  >'  R. — General  Electric  . 2.95 

2  amp.  RF  2* a  Sq.— Simpson  3.15 

5amp.  AC  4<2  R.— JBT  4.11 

50  VAC  3S‘'  R.— General  Electric  2.9$ 

10  amp.  RF  3*i'  R. — Simpson  . 4.95 

50  amp  AC  S'-a'  R. — General  Electric  . 4.11 


PULSE  TRANSFORMERS 

Utah  9262  Philco  352-7150 

Utah  9340  Philco  352-7071 

Utah  9278  Philco  352-7178 

G.E.  68G828  Raytheon  UX-7350 

G.E.  68G-627  W.E.  0-161310 

G.E.  K-2469A  W.E.  0-163247 

AN/APN-9  (90I7S6.50M  W.E.  0-163325 

AN/APN-9  (901756-502)  W.E.  0-164661 

AN/APN.9  (  352-7250)  Wostinghouse  I32.AW 

AN/APN-9  (352-7251)  Westinghoino  232-AW2 

AN/APN-4  Block  Osc.  Wostinghouse  232.BW2 

Philco  352-7149 


HIGH  VOLTAGE  TRANSFORMERS 

G.E.— Pri.  1 15V  60  ey 

See.  8250V  80  MA— 12.5  KV  Ins . $18.50 

G.E.— Pri.  M5V  60  cy.  Soc.  6250/3850 /2600V  56  MA 

12.5  KV  Ins . $18.50 

Riwthoon— Pri.  1 15V  GO  ey  Soc.  8500/6450V  CT  43 
MA  Hormotically  sealed  ...  . $22.50 


SOUND  POWERED  TELEPHONES 

U.  S.  NAVY  TYPE  M  HEAD  AND  CHEST  SETS 
U.S.t.  A.260W.E.  D.I730I3 
A.E.  GU32BAO 
ANY  TYPE— $14.88  EACH 
TS-IO  Type  Handsets  . $8.92  ea. 


CRYSTAL  DIODES 

•  1N33  $1.49  1 

)  1N23A  2.55  1 

I  1N23B  5.25  1 

►  IN27  1.79  I 


SPRAGUE  PULSE  NETWORKS 

7.5  E3.I-200.67P.  7.5  KV.  “E"  Circuit  I  microsec. 

200  PPS.  67  ohms  Imped.  3  sections  $4. to 

7.5  E  3-3-200-67P.  7.5  KV,  *‘E"  Circuit  3  microsoc. 

200  PPS.  67  ohms  imp^.  3  sections  .  .  $6.75 

7.5  E4-I6-G0-67P  7.5  KV.  “E"  Circuit  4  sections. 

16  microsoc.  60  PPS.  67  ohms  imped . $8.25 

15  E4-.9I-400-50P.  ISKV  “E"  circuit  .81  microsoc. 

4a>  PPS.  50  ohms  imped.  4  sections . $12.00 

I5-A-I-400-50P.  I5KV.  “A"  Circuit,  I  microeoc. 

400  PPS.  50  ohms  imped . $37.50 

15  E7-2-200-50P.  I5KV  *‘E”  Circuit.  2  microsoc. 
200  PPS.  50  ohms  imped..  7  sections . $42.00 


CONSTANT  VOLT.  TRANSFORMERS 

F*4leral_lnput  95-I35V  60  cv.  Out  II5V  2tOW  $34.00 
Sola— Input  95-I25V  GO  cy.  Out  15.8V  285VA.  64.70 
Sola— Input  I0S-I2SV  60  cy.  Out  IISV  80VA  $15.95 


IN'34 

1N45 

IN52 

1N63 


ANTENNAS 

AT-38A/APT  (70  to  400MC) . 

AT.49/APR.4  (300to  3300MC) 

D2-2  Loop  antenna  with  pedestal 

AN-74B  (125  to  I50MC) . 

AN.65A  (P/0  SCR-521) . 

AN.66A  (P/0  8CR-52I) . 

AIA-3CM  conical  sean . 

ASB  Yagi— 6  oiomont  450  to  560MC 
ASB  Yagi — OouMo  stacked  6  Moment 
ASA  Yagi— Double  stacked  370  to  430MC 


F.W.  BRIDGE  SELENIUM  RECTIFIERS 

AC  VOLTS  INPtrr  -  18  AC  VOLTS  INPUT  •  48 

DC  VOLTS  OIT  -  14.5  IK:  VOLTS  OLT  -  -  34 

1.2  .\tnpo  $2.98  8.6  Ampo  $3.38 

2.4  3.38  1.2 .  3.78 

6.4  4.58  3.2  .  5.60 

13.8  8.44  6.8 .  18.25 

17.5  9.56  9.8  ,  11.85 

26  16.86  12 .  28.58 

39  25.38  18  22.13 

52  33.74  1  24  39.56 

65  .  42.26  I  36  45.36 


SYNCHROS 

Siio  I.  3,  S.  6.  7  and  8  generators,  motors,  control 
transformers,  differential  generators,  and  difforontial 
motors  in  stock. 

IF  4DG  X  C-78248 

5B  6G  2J1FI  C  78249 

5CT  7DG  2J1GI  C-78418 

5D  ‘'G  2J1H1  C>7841l 

5DG  A  C-4488A-2  €-78115 

5P  B  C-56781  C-79331 

5G  M  C-69485-2  C-78254 

5N  N  C-69486-1  C-78678 


WESTINGHOUSE 

HYPERSIL 

TRANSFORMER 


130  VAC  Vt  WAVE  STACKS 

75MA  $  .88  )  158MA  $1.38  |  258MA  $1.75 
188MA  1.18  I  288MA  1.57  I  488MA  2.68 

GENERATORS 

•  Celipsc-Pionoortypo  7I6-3A  (Navy  Model  NEA-3AI 
Output— AC  1 15V  I0.4A  800  to  1400  cy.  I  <6:  DC  3( 
Volts  60  Amps.  Brtnd  New  .  $38.5( 


PRI-II5V.  GOCY  ^  KVA 
SEC  91  .  240V  -  I.56A 
SEC  92  •  240V  .  I.56A 
WT.  30  LBS. 


EACH 


T%tms  70%  cash  with  order,  balance  C.  O.  D. 
unless  rated.  All  prices  F.O.B.  our  worehoust, 
Phila.,  Penna.,  subtect  to  change  without  notice. 
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TRANSMimNe 

^  SPECIAl  LOW  PHI 


SPECIAL  tow  PRICES  FOR  IMMEDIATE  SALE  AND  DELIVERY 

W«  hav*  literally  hundreds  of  thousands  of  these  top  quality  standard  type 
transmittina  mica  condensers  In  stock  for  inunediate  delivery  crt  a  fraction  of 
their  original  cost.  Every  condenser  is  brand  new  cmd  carries  the  ncune  of  a 
fine  nationally  known  manufacturer.  T 

Despite  the  unusually  low  prices,  these  mica  condensers,  like  all  Wells  Com¬ 
ponents,  are  fully  guaranteed.  De  sure  to  order  sufficient  quantities  for  your 
requirements. 


WOlRIflC  MfC  UNIT 
CAPACITY  VOLTAGE  lEGCNO  PRICE 

TYPf  A 

000035  TOMV  •  $1.95 

000035  7MVA.C.  3  1.95 

TYK  • 

00007  1140  «  $  .15 

.00015  5000  •  1.45 

0003  1430  6  1.05 

.0003  5000  1-t  1.50 

00035  3500  7  1.3S 

.00035  5000  1-7  1.55 

.0004  5000  3-7.t  1.65 

.0004  6000 

.00053  3000 

.00055  5000 


NOTE: 


TYAC  • 

(Small  Slia) 

00003  3000  3-7-9  $1.10 

00005  3000  3-7  1.30 

00006  3000  9  1.35 

00009  3000  3-7-9  1.35 

0001  3000  3-7-9  1.30 

000107  3500  1  1.75 

.000110  3000  6  3.10 

000175  1500  I  1.M 


Order  by  cepocity  ond  type  ^  ^  ^ 

number 


WORRING 

MfG 

UNIT 

WORKING 

MFG 

UNIT  1 

CAPACITY 

VOLTAGE 

LEGE  NO 

PRICE 

CAPACITY  VOLTAGE 

LEGEND  PRICE  1 

.0004 

3000 

3-79 

$1.45 

TYPf 

D 

0005 

3000 

3 

1.55 

.00005 

1300 

1-7 

$  35 

.00055 

3000 

7 

1.75 

.00005 

3500  3 

7-6-9 

.40 

.000635 

3000 

3-7 

1.95 

.0001 

1300 

7 

.40 

.0006 

3000 

7 

1.70 

.0001 

1350 

1 

.45 

.00135 

3000 

1-3-7 

1.65 

.00015 

3500 

6 

.50 

.0034 

3000 

6 

1.95 

.0003 

3500 

3-9 

.45 

.0035 

3000 

1-3-7 

1.65 

.00034 

3500 

6 

.50 

.00375 

3000 

1-7 

1.90 

.00035 

1300 

6 

.35 

.005 

3000 

3 

1.75 

.00035 

3500 

6 

.45 

* 

.0005 

1300 

7 

.40 

.00051 

3500 

1 

.50 

.01 

1000 

7 

1  65 

.0007 

600 

3 

.35 

.01 

3000 

* 

1.65 

.001 

600 

1-3-7 

.35 

.001 

1000 

9 

.40 

TYM 

C 

.001 

1300 

5-6 

.45 

000005 

3500 

3 

$  .50 

.001 

3500 

3-6-6 

.55 

.0001 

600 

3-7 

3$ 

.0011 

3500 

6 

.55 

.0001 

1300 

6 

.45 

.003 

600 

1-7-9 

.35 

.0001 

3500 

6-7-6 

.60 

.003 

1300  1 

-3-7-6 

.45 

.0003 

600 

3 

.35 

.0033 

1300 

7-6 

.45 

.0003 

3500 

7 

.50 

.0033 

3500 

7 

.55 

.0003 

3500 

7 

.60 

.0035 

1300 

1-3 

.40 

.00039 

3500 

7 

.75 

.0037 

600 

1 

.35 

.0004 

3500 

3-7 

.55 

.003 

1300 

1-6-7 

.40 

.0005 

600 

7-6 

.45 

.0033 

1300 

6 

.45 

0005 

1300 

3-7 

.55 

.004 

1300 

6 

.45 

.0005 

3500 

3 

.75 

.0044 

600 

6 

.35 

.001 

600 

6 

.45 

.0047 

3500 

6 

.50 

001 

1300 

3-7 

.50 

.005 

600 

6 

.35 

.001 

3500 

3 

.75 

.005 

3500 

3 

.45 

.0035 

3500 

7 

.65 

.006 

750 

.40 

.004 

3500 

3-7 

.75 

01 

300 

1-4 

.30 

.0046 

500 

9 

.55 

.01 

600 

3-6 

.35 

0047 

3500 

6 

.60 

.01 

1100 

6 

.45 

.005 

600 

3 

45 

.01 

1300 

6-6 

.50 

.005 

1300 

7 

.55 

.01 

1350 

.55 

.0051 

3500 

6 

.65 

03 

600 

1-3-4 

35 

.0056 

3500 

6 

.65 

.033 

600 

7 

40 

006 

600 

7 

.50 

.035 

600 

7 

.35 

.006 

1300 

3 

.75 

.037 

600 

1-7 

.40 

.006 

600 

6 

.65 

.03 

600 

1-3-7 

.45 

.01 

600 

1-6-9 

.50 

.01 

1300 

-3-7- 

1  $  65 

TYW 

D 

.01 

.01 

1350 

3500 

9 

7 

.70 

.60 

Lu9  Mtg. 

.0115 

600 

6 

65 

.004 

3500 

3 

$  30 

.013 

1300 

3 

.65 

.01 

1300 

3 

.35 

.015 

1300 

7 

.65 

.03 

600 

3 

.30 

.015 

3000 

6 

.75 

.0175 

1300 

3 

.60 

TYPf  I 

.03 

600 

7 

.45 

00035 

500 

5-7 

.35 

04 

600 

7-6 

.45 

0006 

750 

3 

30 

500 

750 

750 

750 

500 

1000 

750 

500 

1300 


wide  Selection 
of  Electronic 
Components  at 

WELLS 

Tubes  •  Resistors 
Condensers 
Wire  and  Coble 
Volume  Controls 
Co-ox  Connectors 
Relays  •  Rectifiers 
Transformers  •  Chokes 
Miao  Switches,  Toggles 
Antennas,  Accessories 
Electronic  Assemblies 
Dial  Light  Assemblies 


Till*  l(  Mily  •  eertlal  Htthie.  Writ*  ar  wir*  tor  lnt*rm«ti*«  mi  typat  net  anC  far  racahriae  tat  aikat 

anC  tllvar  lakat. 


SMEMMa  IM€. 


W*  aCvIt*  CIttribwtart  ta  arCar  laiaiaClataly  fraai 
thit  aC.  Oar  ttaaCarC  |*hh*r  arranfamant  aypliat. 


Aleovfartwrart  and  OnIrAvton:  Writ*  tor 
a«r  camplaf*  Mica  Condamar  littine 
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CRYSTALS  Low  Freqoency 


by  fMnda«*ntal  fraRueticy.  fraetiont  oaiittad. 


69< 


$1.49 


POWER  TRANSFORMERS 

COMB.  TYPE 


CT-43A  1200 


.08  2.5VCT/CA.  O  SVCT/ 

646VCT  .060  5V/2A^6.3V/1.2A 
CT-625  SWVCT  .340  6  8VCT/3.6.  6.3VCT/ 


CT-076  600V 


CT-071  llOV 
CT-378  2300V 
CT-367  680VCT 
CT-721  MOVCT 


100  5V  3A.  6  8^3.6 


Itam 


Ratlai 


8TP-6U  230V 
8TP-780  82V 
8TP>06B  50V 
8TP>3n  30/35  40 

6TC-627  230V 


8TC-607  220V 
8T0612  280V 
8TC-622  230V 


.100  2xl2.6Va  1.95 

.160  2.5/12. 30/.100  9.95 

.070  6.3/.6.  6  3/1.8  3  Iba.  3.95 
.200  33 '200.  6V/10. 2.5/10  4.95 

4MA  2.5/2  4.95 

.050  5VCT/8A  3.25 

. 100  6.8/1.  2.5VCT/2  2.95 

CT-WA  2allOVCT  .CIO  6.3/lA.  2.5VCT/7A  3.25 


CT-OIA  726V 
CT>328  115V  .  . 

CT-441  50V  .200  5V  2  4.  5V71.2 

CT-40e  350VCT  .026MA  5V/3A  2.79 

CT>031  585VC7T  .086  6V/3A.  6.3V/6A  4.25 

CT-610  1250  003MA  2  5V'2.1A.2.5V/1  75A  4.95 

CT.187  350VCrr  .026MA  5V/8A  2.75 

CT-866  330V  .065  6  3V/1.2^6  SV/6WMA  1.75 

CT41«  S30VCT  .061  lV/1. 6.1/7.!.  6.3/.3  3.25 

PllamcBt  Traaaformera —  1 15V/50-60  coa  Input  _ 


1.19 
-5.95  ■ 
2.35 

9.95 
1.16 

FT401  6.4V7SA  I:I6 

rr>7S6  £i6.8VCT/3.2*1JA  t  o 

FT^t  2X6.8VCT/1A  I  !• 

FT4M  2T5V/5  5A  20060  Rim  12.95 

FT-418  6.3VCT/IA.6  3VCT/7A  1.95 

FT-735  e.3VCT/5A.  6.3VCT/ lA  1.76 

FT-lOl  6V/.25A  .76 

FT-738  6.3VCT/1.  2.5V/2  1.0 

Plata  Traatlofmara— llSV/60-60  epa  Input 


115/180/230  Fpw 


STP-405  220/440 
8TP-061  220/440 
8TP-046  210  20  30 
8TP-444  230/460 


2x230/.05  1.29 

4000V/.002  1.29 

2x750VAMA  .98 

06NL-50VFL  .1  Amp  .59 
OOMB. 

1500/ 160.1 10V/.200.S.3V/ 
.200i5V/10.2.5-1.4/10  5.95 

200V/ 200, 4a6.3V/0  2.95 

260V/.03.  lOOV/l, 

6.3V/4.2  2.95 

700VCT/75MA.  40VCT/ 
.100A6/10/15V/100MA  3.95 
4001^  .30.  190/ .M.  2x5V/ 
2.5w/2>866  Socket  3.95 
250V/100.  2X5V/2-9-2-4 

Pnc.  SockeM.  4.25 

PULSE  EQUIPMENT 

MIT.  MOD.  3  HARD  TUBE  PUL8ER:  Output  PuIsp 
Power  144  KW  (12  KV  at  12  Amp).  Duty  Ratio: 
001  max.  Pulse  duration:  S.  1.0.  2.0  microaec.  Input 
voltage:  ns  r.  400  to  2400  cpe.  Uaea:  1-715B. 

4-82«'H.  3*  ?2  ».  l-'73.  New . $110.00 

APQ-13  PULSE  MODULATOR.  PuIm  WldtH  .5  to  1.1 
Micro  Sec.  Rep.  rate  624  to  1348  Pps.  Pk.  par 

out  35  KW  Enerp  O.OIH  Joules . $42.00 

TPS.3  PULSE  MODULATOR.  Pk.  power  50  amp.  24 
KW  <1200  KW  pk):  pulse  rate  200  PPS.  l.S  micro- 
sec.  pulse  line  impedance  50  ohms.  Circuit — eerlee 
charging  rerslon  of  DC  Resonance  type.  Uses  two 
705-A*8  as  rectlfters.  IIS  v.  400  cycle  input.  New 

with  all  tubi*s  . $49.50 

APS-IO  MODULATOR  DECK.  Comp,  leas  tubes  $75.00 

MODULATOR  UNIT  BC  1203-B 

PrOTldes  200-4.000  PPS  Hweeptime:  100  to  2.500  micro¬ 
aec.  In  4  steps,  fixed  mod.  pulse,  suppression  pulse, 
sliding  modulating  roltage.  marker  pulse,  sweep  roltages. 
calihratl«ins.  voltagea,  fil  voltages.  Operates  115  rac. 
.50-40  cy.  Ih-ovtdes  various  types  of  voltage  pulse  outputs 
for  the  modulation  of  a  single  generator  such  as  General 
Radio  SR94K  or  tfR04C  used  In  depot  bench  testing  of 

SCR  60, 5.  fk’R  595.  and  SCR  535.  New . $125.00 

BC  758A  Pulse  modulator  . $395.00 

AP8-I0  liow  voltage  power  supply  leas  tubes  $18.50 
725A  mainatron  pulie  tranifermera . $l8.50ea. 

PULSE  NETWORKS 

ISA— 1-400-50:  15  KV.  ’A”  CKT.  I  microaec  400  PPS. 

50  ohms  Imp . $42.50 

G.C.  #6K?-5.2000  50P2T.  6KV  '•R**  clreult.  3  sections 
..5  microsecond.  2000  PPH.  .50  ohms  Impedance.  .$6.50 
G.C.  «3E  (3-»J4-Sl0i  8  2.24  405)  50P4T:  SKV  "E" 
(*KT  Dual  T'nit:  I’n  t  1.  3  Sections.  .84  Microaec. 
H|rt  PPS.  .50  ohms  Imp  :  T’nit  2,  8  Sections.  2  24 

microaec  405  PPS.  .50  ohms  imp .  $8.50 

7.5E3-I-200-67P.  7  5  KV.  •'F/*  rireult,  I  mlcrosec 

2iifi  pl*p.  67  ohms  ininedance.  3  sections . *7  5*' 

7.5E4.l6.60.e7P.  7  .5  KV.  "E”  circuit  4  sections  16 

mlcrosec.  60  PPS.  67  ohms  Impedance . $15.00 

7.5E33.200-6PT.  7.5  KV.  "E''  Circuit,  3  mlcrosec  20<) 
Pt*s.  6?  ohms  Imp.  3  sections  $12.50 

PULSE  TRANSFORMERS 

G.E.K..2745  $39.50 

G.E.K..2744.A.  11.5  KV  Hirh  Voltage.  82  KV  Low 
Voltage  (9  200  KW  oper.  <270  KW  max.)  I  microaec 

or  V  microsec.  <»  600  PP.S . $39.50 

W.E.  *166173  Hl-VoU  Input  trans,.  W.E,  impedance 
ratio  .50  ohms  to  900  ohms.  Freq.  range:  10  kc  to  2 

me.  2  sect  parallel  conn,  potted  in  oil . $36.00 

W.E.  KS  9800  Input  transformer.  Winding  ratio  be- 


$  .49 


PT-31A  2X300V/5MA 
PT-46A  «»gyCT  N.L.  3%  to  1  8'  Hx6'  Wx7*  L 

PT-083  41MV/4G0MA  lllrtl  Wx9»  D  70  Ite.  S’.W 

PT-76>3  8780  84^  3112VCT/77MA  10.95 

PT-28-1  4600VCT  077  12.95 

PT-403  Auto:  70V  lA  2  29 

PT-160  1120VCT/770MA.  590VCT/8aMA, 

85  Iba  34.99 

PT-I70  Auto:  156A46/187/128— .71A  3.39 

PT-130  42V/46V/MV/55V/15.2A7|x7*Wx 

01*  H  18.95 

^>31A  3x300y/9MA  .79 

PT-976  120VCT,  lOMA  .79 

PT-07-1  62V/S  6A  3.99 

PT-i2A  380VCT1.3A  3.99 

PT-M7  78V/.00754KVA  t.49 

_  SPECIAL  TYPES 


ItMS  Prl.  Outpast  Priew 

8TF-646  210/220/^  2.6V/4A  3jrHz2l*x3i*D  81,39 

8TF-05A  115  230  3x5V/7  5  7hlx7'x5*D  4.35 

8TF<M  220  30-25-20V/1MA 

— 2  jy  ^ 

5V  12 /9A 

3X2.5V/5A.  2.5V/15A, 

54k6x4i 

2.6V/500A.  7x61x5  19.95 

2x40V/.05/2x5V/6A, 

12.6/lA  3.99 

2.6VCT/60A  1780  Tott  34.79 

2x5V/27A  2x5V/9A.  103/ 
4Hx5x7  30  Ita.  34.99 

8TP-96B  330  3.6V/6.5A  1.99 

8TP-608  220  34V/600.  6V/8A.  3x6  8V/ 

8TF-46A  43,78^^90..  2x2.5/e.5. 6.8V/4  * 


1.16 

3.99 


9.39 


3.39 


PL  TRANSPORMER 

n7/79V.  13.06A  817.99 

136VCT/8.6A  18.99 

llOOVCT/300  51x4x34  9.95 


DYNA> 

MOTORS 


SURPLUS 

PRICES 


m 


loput  Output  Radio 

Volta  Ampa.  Volta  Amn. 

28  1.25  260  .  060 

14  6.2  330 


G.E.  K2456A.  Will  receive  HKV.  4  micro-second  pulse 
•n  prl.  secondary  delivers  14KV.  Peak  power  out 
lOOKW  O.  B.  . $34  50 

G. C.  XK2748A.  Pulse  Iniiut.  line  to  magnetron  $36.00 

Pulse  131-AWP  L-421435  $6.00 

Pulse  134-RW.2F  L  440S95 .  $2.25 

H. \Y— WX429RF .  t39..50 

O.E.— K6S24730  .  $50.00 

O.E  — K9216945  . $50.00 

*7766499—9332  . .  . 


...  RC36 
170  RU  19 
.060  ARC-6 
.080  SCR  508 
.050  BC867 
.070  BC848 
.250  BC456 
.110  SCR  606 
.050 


.110  Mark  II 
.050 

.060  SCR  522 


.060  APN-1 


.360  BClOl 


14  5  .5 

PE  84  DM  33A  DY  33  ARC  3  DAG  33A 


4.49 

3.49 

3.39 


400  CYCLE  TRANSFORMERS 
115  V  400  CYCLE  INPUT 

Ratlata  | 

6.3V/1.8A  P/O  APG2 
6.4V/2A  400VCT/35Ma.  6.4/.150a 
6.4V/7.A  6.4  '3  8.  6.4/3.6« 

780V'.27V/4.7,  6J/2.9.  l.25/.2a 
6.4V/8a.  6.4V/1A  ' 

6.3V.  9  lA.  6  3VCT.  6.6a,  2  x  2.5/3  5a 
5V /2a.  6.3V  2a.  6V/2a.  6  3/.5a 
5Y/15A.  5000V  Iiu. 

6.3  2.7.  6  8/.66,  6.3VCT/21A  I 

760V.  6.3V,  6.3V.  5V,  320V.  6.3V/20A 
6  4  7.5.  6  4/3.8,  6.4/2  5 
592V/118Ma.  6.S.  8.1a,  6V  2  W.E. 

6.8V  9.1.  8.3VCT/  65a.  2  X  2.5V/8.5A  1 

6VCT  00006  KVA 

6.4V/I^6.4V/la 

1034VCTMlla,6.9V/10.  2X6.3V/1.  5V2. 
6.3^^631 

526VCT/  05a.  6.3VCT  2a.  5VCT/29 
400VCT/35Ma.  6  4/2.5.  6-4/ 15a 
600VCT/36Ma 

6.5V/6.5.  6.5/2a. 

1.754  P'O  AP8/15B 
)V  lMa.2.5V.  6.r  “ 

2  x  '2.5v75iri6V/!0A.  P,  O  APT  4 
2  X  2.5V '2.5a.  6.3V/2.25a.  1200V 
Tap  1000V-750V 


640VCT/250MA.  6.3V/  .9.  6.8V/.6.  5V/6A  . 

6.3V /9.1a.  3.ffV/3.5a,  6.3VCT/65a.  2.5V /3  5a’ 

9800V  or  8600V/82MA  1 

592VCT/120MA.  6.3V/  8a.  5V/2a 

4640VCT/250MA 

5V/Sa.  6.3V  2a 

5000V/290MA.  5V/10A 

3200V/350  I 

2.5V/5,5200V/2MA  , 

18.5KV'3.5MA 

734VCT/.177a.  1710VCT/I77a  I 

6.3y/9A.  7.7V/.365A 

2.5/MA 

6.3V/12a.  6.3V/2a.  6  3V/la.  P/o 

AN/APQ-5  I 

6.4VCT/7A6.4VCT  3  8.  6.4VCT/2.5a  ! 

6.8V/2.7,  6iv/.66A.  6  3VCT/21A 
6.5V/13A.  250V/100MA.  5V/2a.  P/O 
AN/AP8-16  I 

400VCT/35MA.  6.4/. 15a.  6.4V/2^  ^  ^ 

660VCT/50MA.  6.3VCr/2A.  6VCT/2a,  P/O 
R58/ARQ8 
2400CT/.5M/ 

15.S5VCT7A  ^  _ _ 

59.2V/.ll8^  63V/8.1.  5V/2A.  P/O  APQ  13 

6.3/  9.  e/3V/.6.5V/6.  640 /200MA 

2  X  I4CV,00014A.  12QV.  00012a,  P^O  AP02 

3640V/400Ma.  P^O  APT4 

23.5V  Tapped  32V/47MA 

600VCT/36Ma 

6.4V/11  Amp.P/oAPQ7  ^ 

2  X  6.3V/l.25a.  P.  o  APgl3 


EES  TELEPHONE  FARTS 
LARGE  QUANTITY 
COILS,  BLOCKS,  CORDS 

AUDIO  TRANSFORMER 

A^M  Mod  XFI^IR.  P-P  807  to  P-P  or  Par. 

80ra  $1.49 

AT868  Output  lOKW  Plate-to-Plate  See.  500/ 

135/30  ohma  50W  HI-FI  8.99 

AT666  Input  6  ohma:  250K  ohma  .79 

AT  SUB  Multimateh  SubooDoer  200  obma:  16K 

fthiM  c.  T.:  lOOK  obma/30K  ohms  .49 
AT070  Input  to  Grid  350  ohma:  60K  obma 

HI  FI  119 

AT666  Input  to  OrM.  500/200  obma  50K  Obma  .99 
AT227  Output  to  line.  7500K  600  obm  CT 

200-6key  1  45 

AT85S  Output  PP  6L6  to  300/20/12/16  obme 

25  Wett  2.99 

AT87I  UNIV.  OOtpuLHl  FI.  Prl  20Kw/ 

l6Kw/5000w/4000w  ohxne  nee.  16'  _ 

7.6/  5/8  75/ 1 .25/  600  obma  2.79 

AT654  lDtcrataca.lOK  ohma:  260K  ohma  I5db 

Level  L49 

AT765  Input  600  obma  to  SOK  ohma  .79 

AT707  lotmtace  ounoer  lOK  ohma:  125  125K  ^ 

AT449  Diivar  5k  ohm  to  4K  ohm  PP6L6  to 
PP805  aaaa  B  _  ^ 

AT31  Dual  XFRMR  300  ohma:  300  Ohma 

And  600  Ohma:  260K  ohma  1.35 

AT388  Output  8500  ohma:  19  ohma  25W  1.79 

AT41S  Output  ISKohmaCTto  Une  t26ohina 

175W  2.99 

AT649  Input,  Una  500  ohma  T  Grid.  75K  ^ 

MANY  OTHERS 


HEADSETS  &  MIKES 

Haas  Used  Good  sooo 

Ibid . 

HS33  Uaad  oocMi  eoi* 

linp.  . . 82.49 

H8TI0B  Replace 

Rut^OT  Es^'lugs  for  HS30 


MMcblng 
Leas  Cor_- 

T45  Ltp  Mikes 


XTRMR  Cl 


TSO  Throat  Mika  .  .  .  SOc 
CD508T30  Ext.  Corda  w 
Switch  8wl41  Complete 

.  81-28 

Oaa  Mask  Mtka  ElementK 

.  48c 

Curda  3  Cofid.  Color  cod¬ 
ed  approx.  42"  .  .18caa. 

Hdband  HBI  . 9%c 

Hdband  HBSO . 28« 


0-187222  (tube)  ..8180 
0-170288  (bead)  .  .81.80 
0-187812  (button).  81. 80 
0-184888  for  MTO  In 
"X”  band  Guide 

82.80 

VARISTORS 

laJJ 


O- 182288(2084) 


All  aiareli.  guar.  Mail  erdera  preaiptly  filled.  All  eiicea  F.0.6.  N.  Y.  C.  Seed  MO  er  Cbk.  Only  ibipoief  ebfs.  seat  C.0.0.  Rated  eeneems  seed  P.  O. 

MIN.  ORDER  $100  COMMUIWICATIO^S  EQUIPMEIVT  CO.  ^.n  order  »» 

I :il  Liberty  M..  New  York.  N.  Y.  Dept.  E-4  fhas.  Roaen  Phone:  Digby  A-4124 
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CAPACI¬ 

TORS 


Coiiipl«t«  tt*ck  af  Ratoyi  ovil- 
■bl*  for  Immodkrto  ililpmoot.  All 
mM  ••  SHrolvt  orkoo.  Wrifo  for 
Lotoft  Relay  Lkt.  Now  Avoll- 
oMo. 

.  4  0/  RISISTORS  I 

N  Jl  ■  /o  PRCCISIO^ 


■ATHTUtS 

MM.  Volt  Ttm  cm  No.  pm 

.01  600  asT  n4 

02  600  _ 

.1  400  28T  HC  8756  866 

a  1600  28T  BA81327-B  416 

1000  28T  W^~94  416 

06~.l  1500  2TTtii0  806-1626B  ^866 

8i.06  600  MT  CP80B8OF8OST  866 

.06  600  2TT  CBP^1891-10  866 

.06  600  38T  DYR  6006  866 

2X.06  600  IBT  COP48816fr-10  466 

2X.06  600  IBT  DYR  60066  466 

.1  600  28T  A-6B-S7I  266 

.1  606  2TT  686T  266 

.10  600  IBT  NDN  ^ 

.1  1000  aST  CAWaitT'BlO  866 

3i.l  400  IBT  1674  266 

3X.1  400  arr  i67a  M 

az.1  600  SBT  In 

2%.!  400  3TT  CBT46e78  ^ 

ax.1  600  IBT  I00>ni8  _  866 

az.1  600  2BT  CBF486eO-AaO  866 

ax.1  200  38T  CP-204D  Pll  266 

ax.1  600  IBT  CQU48I18~B10  8N 

2X.1  600  28T  CaP4l7iaB-10  8N 

21.1  600  IBT  DYROOtl  ^  866 

ax.l  600  aBT  COD-46718-B16  866 

ax.1  600  IBT  306-1111  866 

axl  600  IBT  aXDMRWO-l _ IN 

ax  1  600  8BT  CP60B4BF104UX8N 

ax.1  600  IBT  l^llll  866 

2x1  600  IBT  106-1118  8{6 

tx-l  600  ITT  78604«1-P1_  IN 

8X.1  600  8ST  CQU48718-B10  IN 


UPRIGHTS 

MM.  Yott  r'/V  CM.  No.  Pri«0 
.0066  1600  2TT  0164206  366 

.08  600  2BT  aoi  2N 

ax.0616  600  3TT  4N 

.06  400  2BT  616M  2N 

06  600  2BT  C61481918-20  2N 

.06  600  3BT  7700BR  2N 

8X.06  100  IBT  NJOCA166  IN 

8x.06^  100  IBT  CA196  3N 

.126-06  400  ITT  CMR48188O-10  2N 

.1  600  2BT  616M-14843  IN 

.1  600  2BT  R11-616MB  IN 

.1  400  2BT  416CB  IN 

.1  600  3BT  7701BR  IN 

.1  600  2BT  CP66B1AF104K  IN 

.1  400  2BT  XMRBW4-.1  IN 

.1  600  2BT  C69B1AF104  IN 

3X.1  600  3BT  P0711  IN 

8X.1  400  IBT  CA266  IN 

Sx.1  400  ITT  ROBC  IN 

ax.1  400  IBT  IN 

8x.l  600  ITT  C168B6EF104V  426 

lx.1  600  IBT  niOBR  426 

lx.1  600  IBT  CD616  426 

2X.126  400  2TT 

.26  800  2WTT  4N 

.4  600  3BT  M-7736BR  IN 

.26  600  3BT  C168BtEF264K  IN 

.6  600  3BT  801  126 

.6  600  3RT  POO  126 

.6  400  3TT  416T  IN 

.6  600  aBT  616MB  126 

2X.6  260  3TT  A-8B616  IN 

2X.6  400  IBT  418MCB  IN 

2X.876  400  2BT  CW8-P-7a076<S03  IN 

1  400  2TT  106-16068  IN 

1  600  3BT  616MCB  IN 

I  600  3BT  YAB6100  IN 

1  260  3TT  CBV48668-16  IN 

1  100  IBT  104M60  2N 

1  600  aBT  616MCB  IN 

1  400  2BT  418MCB  IN 

1.76  80  2TT  CRV4S661  4N 


COAX 
CABLE 
RCiU 
RG4U 

RG57U 

RG2IU 

RG2IU 

RGISC 

MANY 

OTHBRS 


Amp.  CaBp.w/ 
11A6.  iibl:. 
2  Choktr 
1  X  RFRHR. 
DYN.  for  14 
optrMiOQo  Me 
82.28 


INVERTER 
PE  218 
IN;  28VDC 
92A.  Out: 
115V,  500-- 
1500  VA. 
NEW.  $49.50 
USED,  EX  $35 


PRECISION  RESISTORS 

D-164986A  2.66  obms 

D-164M6AA  3.83  ohms 

D-167026  13.500/10.500  ohms 

1>>16|02.‘SAT  1400/135/270  ohms 

I>>16428.'^  40.600/1500  ohms 

D-166N60PL  1155  ohms 

D- 1627070 Y  2500  ohms 

D- 17 1862  179  ohms 

D-171861  591  ohms 

D- 164286  lU.OOO/lS.000/62.000  ohms 

D-1642M  100.000/50.000  OhSM 

U-172241  400/600/700/756  ohSM 


&bRTMW6-.l 

OAW48700 

A-18881-1 

NOMT 

ilOT 

7261776 

K-7101IM 

CAW-411172 

C226806-2 

106-1164 

XDMR2-.6 
DYR6060a 
14862  ^ 


POCKET  TESTERS 


SHOCK  MOUNTS 
No.  1  SQOoro 
No.  1  Bamoio  A  DUbmmI 
No.  4  Bo—io  A  Dismnnd 
No.  6  Bouro 
No.  I  BtMio  A  BoMsr 
No.  11  Bousn  A  HoMsr 
No.  16  Bqxoio  a  Boldsr 
No.  M  8q«0f«  A  Boldsr 


uvtty.  8.000  ooms/v  9" 
squar*  metm,  Kssds:  O.C. 
volU.  O  lOO-SOO-1.500;  AC 
Tolls  6-8OrlSO<OO0:  9  C 
ms.,  0.a.O.aO*lSO;  Ohms. 
t.OOO  •  90.000  •  900.000.  9 
m«CB;  tfb.  -.O  to  aIO;  Out- 
pot.  •.90-150*600  volts. 
Bokstits  roao.  8-7/9  s 
9  1/10  M  t-l/V  Sim.  wt. 

9  lbs . OSTm  so. 

MoOvI  449  BsO  Citv.  SSTnr 
M  otoovo. . M.MSO. 

000— OC  60J  Tnpist 

All  sbovs  msmm 


aa-i/ARia 

lfT-7/ARRl 

MT-ITIA/U 

FT*266A 

fT-846 

1CT-18T/U 


466  MA  12  HY 
disks 

90  ohms  Hrrm. 
scoled.  Spprtsl 
1^78 
CHOKE 
I  SWINGING 
|9/60Hv  .4AU,.05 
1  Amp.  19000V  las. 
Mfg.  Super. 

Meet . $7.95 


MT^fO/ARCS 

PT-141 

1IT-86/ARC6 

lfT*r8/ARC6 

MT-62/ARC5 

rr*t26A 

WT-mA 

rr-uiA 


•re  sold  ss  to.  No'rsfUDd 

fiPofl•l  Motors 

6-30y  DC  Mstor 
Wsstlao.  Tips 
AX  Alrcnft  typs. 
pnr»  ■  .84.96 
w*«toQ  SLA*  Bnd.  Bsks  0-600 
Ms.  ftp  i4t«moeoupls  MsdsI 
439  lUs.—  l.S  ohSRS.  ..  .90.09 
18-110  Doubts  mnos  0.9  O 
0-78  V  iBtsmsI  Kern.  .  .94.79 
TrmisM  K^l  991  9W*  nid. 


Multtmstsr  Hviat. 
0-100  Msq.  0-000/ 
60/14VDC  (0*9  Ms 
Bssle)  9**  Ad  Mst- 
Si  Sim  to  Stpson 
033  . 99.09 


Bfund  Nov 
MM.  VoH  Frteo 
16  220AC$3.68 
.6.6  400  .W 

1  600  .48 

6  600  .96 

7  000  1.66 

.6  760AC  t.49 

.6  IK  .69 
1.6  IK  .78 

2  IK  .99 

4  IK  .98 
.26  1.6K  1.96 

1  1.6K  .69 

14  1.6K  .96 

a  1.6K  1.66 

6  1.6K  aJs 

I  2K  l96 
.1  a.SK  1.26 
.16  4K  2.96 
.1.1  4.8K  2.96 

.4  6K  2.96 

!l6.16  6K  IS 

1.6  6K  9.76 

.1.1  7K  8.H 
.1  7.6K  2.96 

1  7.6K  12.96 

.16.16  8K  4.96 
.1  lOK  14.96 
.0016 16K  7.96 

1  15K  76.66 

.016  16K  6.96 

46  20K  16.96 

I  .6  26K  76.66 

I  1  26K  126.66 

1  4  60  .26 

1  100  .16 

2.6  100  .21 


METERS 

O.SIU  8Q  r  Urtsl 
Cos*  sr  6-1^^toU 


SlUYN 

TESTER 


I.  VoR  Typo  Bias 

260V  F2-6  2*11* 

260V  ON60  2*xP 

260V  iDdtoMor  QX-fl  2*xl' 
250V  1180NC44  2*xV 

lOOOV  rxK 

a60v  ino  2*x|' 

260V,  IndleMor'OX-aa  2*x4‘ 

lOOOV  CMtrldco  8*xr 

2600V  Csrt  44^1 

2600V  HVP  44*x 

8000V  HVC  6W 

lOOOV  Csrt  8^1 

lOOOV  Girt  8*xl 

2600V  BPllI  44*1 

lOOOV  Csrt  8^ 

8000V  2114  64*9 

2600V  Csrt  4i*x 

aaov  Fa6  2*x 

a60V  FK-e6  lodlescor  2*x 
lOOOV  HVA  8*x 

260V  ipdSostor  HV70  2*1 
260V  lodlestor  FK67  2*x 
lOOOV  Csrt  8*x 

8000V  Csrt  64*1 

2600V  Csrt  44*1 

2600V  Csrt  44*1 

lOOOV  HVAl  8fl| 

lOOOV  78X481  8*x| 

260V  Clsmptyps  HBO  11*1 
126V  Clsmptyps'ACK  24*i 
260V  Knlte  Bisds.NRC  81*1 
bisi 

260V  4AB  U' 


TSstor  AAF  4SO23SI0  9pm. 
40772  T»  tsst  tsdmdnsl 
msg.  Ind.  A  XMittsrs.  for| 
Isolsdnf  Fsolts  ts  aMtaMsyn 
systoas.  Brssd  ssv  896.98 


ICDT/ARCO  v/ 
dynsmotoreon* 

fists  v/Tshss 
.12/6.  21928. 
1-UR50.  Good 
eoDd. 

Prtos  ....t8.H 


4G  Watts 
Oatpat 
274N 
(ARCS) 


All  march.  ,oor.  Moll  ordaro  promptly  llllad.  All  prteao  r.O.B.  N.  T.  C.  Band  MO  or  Chk.  Only  ohippin,  ehyo.  oont  C.O.D.  Rotod  coneomo  oond  r.  O. 
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iP  - 


ELECTRONICRAFT 

•  1  .  '"C  , 

27  MILBURN  ST.  BRONXViLLE  8,  N.  Y. 

PHONE:  BRONXVILLE  2-0044 


MICROWAVE  RECEIVERS 

AN/ATR-l  Kec«lvera  and  tonlnv  uolta  TN>1 
(U  to  •&  MC)  TN-S  <7C-S00  MC)  TN>I  (SOO- 

1000  MC) 

AM/APR-4  Recotvors  and  tunlna  unlta  TN> 
1<  (St-06  MC)  TN*17  (7t*S«t  MC)  TN-lt 
(lOO-lOOOMC) 

AN/APR-5A  Racalvers.  1000  to  tOOO  MC 

Ransa. 


MOTOR  GENERATORS 
DYNAMOTORS.  INVERTERS,  ETC. 


LAVOIE  FREQ.  METER 

375  to  725  MCS 

Modal  TB1ST/T7  la  a  oompaot.  aatf-coiitaiBad.  praet- 
tlcMi  (±  1  MC)  (raoutocT  laattf  wfateb  prorldai  qnlok, 
aoeurata  raadlnfa.  Raqmrat  a  tundard  l.SV  **A  and 
45y  **B’*  battary.  Baa  0-15  aUauta  time  ewttdL  Coo- 
talaa  aturdUr  eoostnictad  raaooator  wltb  a?- 

erapa  *‘Q*’  ai  SOOO  workliif  directly  Into  detector  tuba. 
Uaaa  097,  LM  and  SM  Tubea.  Complate,  new  will) 
Inut.  book,  proba  and  mare  bit  of  tubaa.  Laaa  bat- 
U'llaa.  Write  for  daacrlptlTa 
rimilar .  54f.5fl 


2.9  KVA  MG  SET.  Dlabl  Elaa.  Oe. 
itOV  DC  to  ItOY  AC.  to  CT.  1  n 
MacDatte  Ojotrollar.  S  Field  Bba 
or  Spare  Parte  looludliig  Spare  Ar 
erator  and  Motor.  Full  apaaa.  o 


2  KVA  MG  SET.  O  Raafa  and  Marrttt. 

115T  DC  ta  ISOT  AC.  00  «p.  Idlea  aa  t  Pb.  iraea 
motor  on  S08V.  90  oy.  Nov.  BipefI  arat^.  .$199.00 

1.25  KVA  MG  SET.  AUk-CbalnMn. 

230  DC  Ta  120  AC.  00  9.  1  Pb.  Fully  ancloaad. 
Splaahproof  Ball  Baarlaia.  oaoMfusal  ataiter. 

kR  af  29.M 


luf.  Maw  In  original  eaaaa . 

Typo  S0*IS  (10  CM.)  (^omploU  aaaa 
diMb  aitb  faadback  dlpolA  Complete 
drtra  motor,  paartng.  ota.  New  In 


SWEEP  GENERATOR  CAPA 

fh  <pead  ball  bearing  Split  elAt«  t  y 
axial  type  6/10  mmfd.  Brand  nov... 


MG  tot.  Onan  MO-079.  Navy  tyna  PU/U.  lnp« 
115/130.  60  cy.  1  Pb.  Output  1157  4M  ay.  1  Pb. 
9.3  ampa  and  MV  DC  at  1.8  New . $190.50 

MG  Sat.  Onan  MO-$16H.  Navy  ova  PU/19.  Inout 
115/S30.  00  cy.  1  Pb.  Output  11^  600  cy.  1  P^ 
ISOOW  and  MY  DC  at  6  ampa.  Now . im.OO 

MG  SET  FOR  NAVY  TBS  TBANSMITTEII. 

Type  CO-llSOl 

440Y  AC.  60  ay.  9  Pb.  1509  TA  to  iT5Y  DC  and 
SOOY  DC.  Now . 919.99 


RAYTHEON  VOLTAGE  REGULATOR 

AdJ.  Input  tape  99-lSOY..  60  9.  t  Output:  115Y.. 
60  Watta.  H  of  1«  Beg.  Wt.  90  Iba.  OM*  H  1 
8H'  B  X  4S^  W.  <mrload  protaetad.  SturAy  coo 
•tructed  Troplealii^.  Fpartal .  $14.72 


MODEL  AN/APA-10 
PANORAMIC  ADAPTER 


OYNAMOTOR. 

106/1$0Y-UC  to 
Radio  ftltored. 


Nary  Typo  CAJO-ni664. 

18T  DC  at  60A  ar  iOY  DC  at  90A. 

with  lina  Bwlteb.  Now. 


FILAMENT.  400/9400  epa.  WECO  KB9559.  Pri:  IISY. 
Baa:  9.SY1.15A/0.99Y1.5A  Elacatat  abldad.  WL  0.5 

Iba.  Now . 11.91 

PLATE  4  FIL.  490/1000  cy.  Prl:  0/80/115Y.  Brc 
FlalMOYDC  at  1.5MA.  See  «ts400YDC  at  190MA. 
ni^Soea:  0.4Y4.SA/0.t5YO.tA.  (Ina.  1500Y)/SY1^ 

BCTARO.  400  ay.  WRCO  R80998.  4  Hanry  lOOMA 

91J9 


AMPLIDYNE— a.  K.  Modal  SAMllJJT.  4000  B.P.M. 
Motor  Compound  wound.  150  Watta.  Input:  STY. 
DC.  Output:  COY.  DC  Stg.  Corpa.  U.  8.  Army 
Ma-17-B.  New  . t20ld 


INVERTCII-O.  E.  Modal  5D-llNnA.  Input:  94Y. 
DC.  Output:  n9Y.  400  ay.  485  Ya  New . 940.50 

INVERTER— Leland  Elao.  Co.  Modal  PBWOA.  In¬ 
put:  28V.  DC.  39  Ampa.  Output.  90Y..  800  ay.  496 
VA.  New  . T$I7.50 


FILAMENT.  Raytheon  Hypersll  Core.  Prt:  115Y. 
^^0.tTttA/0lT1.4A/6.ST119A/6  SY0.6A  lu^for 

Hlfb  Ranataaaa  Tmna.  O.  X.  type  T-S90iA.— 09  ay.. 
Yoitaga  11900-1$6.  Indnetanea  II. Y.  Winding  135 
Banriaa.  Output  Peak  YoHaga  tltRY.  Cat. 

981900901.  New . tOMO 

Hlab  Valtaoa  Traaa.  Wmtlngboum  7.500  volt  or 
15M0Y  Yoitaga  Doubler  at  S5MA . $24.90 


PE  210  INVERTER— O.  E.  JttOOlTL  Ini 
DC.  Output:  115V.  400  ayelaa  at  16  KYA. 


G.  E.  SERVO  AMPLIFIER 

ISpa  2CY1C1  Aircraft  AmpUdyna  control  amplifier, 
ils  rolta — 400  eyclaa.  Dual  rbannel.  Employe  1- 
fSNTQT  and  4  0Y4aT  tubaa.  BuppUad  lam  tubiu. 
Naur  . $22.50 


PULSE  TRANSFORMERS 

PULSE.  9FBCO  K8-950t.  Suppllm  voHaga  nanka  of 
9500Y  from  lOT  tube.  Ibaied  at  2000  Pulaaa^ae^ 
OOOOYjiaak.  l-tsio  ohma.  Wdg.  1-S«n  ohma. 

L  of  WdA  l*2«.0ri-  OtlH  at  100  epa . $0.50 

PULBC.  WECO  KS-lOUlIL  90  KC.  to  4MC.  1%* 


LINEAR  SAWTOOTH 

POTENTIOMETER 

W.L  KS-1515S 
Baa  eontlnuoua  raalatanee  wind¬ 
ing  to  wbl(^  $4  TOlta  D.C.  Is 
fed  to  two  flxod  tape  186*  apart. 
Two  rotating  bruabea  106*  apart 
taka  off  linear  aawtootb  wave 
voltage  at  output. 


Syncliro  DiH«rtntiol 
Gsfisro9or 

Ford  mat.  Co.  Type  58DQ.  Brnad  Nmr 


HIGH  VOLTAGE  CAPACITORS 

.25  MFD..  20KV  . $26 

.2$  MFD..  I5KV . 22 

.9  MFD..  25KV .  34 

I  MFD..  IIKV  .  34 

I  MFD..  7.5KV  .  12 


Aummntle  Elat.  Ca.  Na  OL848AO.  SlaMlar  to 
above  but  including  ISroat  mloropboua  in  addlUon 
to  cheat  mlcropboua.  Brand  new  with  20  fL  rubber 

aotarad  eabla  . $ii.50 

U.  S.  laatmamat  Co.  Natr  Type  M.  I>r.  No.  A-260 


All  prices  indicated  ore 
FOB  Bronxville,  New 
York.  Shipments  will  be 
made  via  Railway  Ex- 
prtss  unless  other  in¬ 
structions  issued. 


All  mercMnaiM  auatan- 
teed.  Immediate  delivery 
lubiect  to  print  Min. 

All  Pricas  Swbfoct  to 
Chonpe  Without  Notieo 


WESTERN  ELECTRIC 

CRYSTAL  UNITS  1 

Type  CR-1A/AR 

CB’ 

1 

AvallaMo  In  guaattty— foOnvlni 
fraqnmMtaa 

5910  4200  4tT»-44T»-6510 

6414— 06T0  6696  6919  TtT6 

* 

7256— 7986— 7990—7490— TiDO 

9796— KDoeyclaa 

Brand  New  $1.29  tach 

m 
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5 

u 

< 

et 

111 

O 


MINIATURE  DC  SELSYN 

INDICATOR 


Miniature  indica¬ 
tor.  34  V.  d-c  op- 
<1  cration  with  O.S. 


Poaltion  Trana- 
mittcr  or  with 
Ohmite  SCO*  type 
potentiometer, 
llaa  iron  plug  for 
xero  dial  adjuatment.  Stock  j;SA-30t. 
Prif'e  flCM'VO  each. 


MOTOR  SPECIALS 

O.K.  5BA3S.\4SIA  and  SSA.  Dual  field  re- 
veraible  gear  head  ahunt  wound.  34  v.  0 
3.9  ampa  9  rpm.  10  min.  time  rating.  Air¬ 
craft  type.  Magnetic  brake.  Stock  jtSA- 
398.  .Sp^al  Prtire  each. 


O.K.  .SP8MHC18  Split 
field  aeriea  reversible  mo¬ 
tor.  €0  V.  d-c  at  1.4  am¬ 
peres.  5800  rpm.  3*  diam. 
X  5*  Ig.  Ideal  for  aervo  ap- 
plications.  Stock  sSA-273. 
I^re  ea4  ta. 


A 


Aircraft  Gcncrotor 
Eclipse  NEA-3 

Output  115  VAC:  10.4 
ampa.  8oo  cycles  at 
2400  rpm.  Also  30 
VDC  at  I  atnpa. 
Stock  jrSA-308.  Price 
$49.50  each. 


SWEEP  GENERATOR  CAPACITOR 


Stock  itSA-187 


Hi-apeed  bearlnga  Split 
stator.  Silver-plated  coaxial 
type.  5-10  mmf. 

Price  $3.7.5  each 


FORD  INS'T  SERVO  MOTOR 


115  volt  00  cycle  two  phase 
low  Inertia  motor.  15  watts 
output.  BuOrd.  307927. 
Stock  3fS.\-391.  Price 
$49.50  each. 


0 


ANTENHA  TILT 
INDICATOR 

D-C  Selayn  type  tilt  indicator. 
a.B.  8DJ29AAK.  24  volt. 
Stock  5SA-396.  Price  $S.75 
each. 


9 


Gyro  and  Hooalng  Mirror 
Aaarmbly.  For  K-14A  sight¬ 
ing  head.  Oyro  stabilisstl 
mirror  aasembly.  Stock 
3fSA-394.  Price  $0.75  each. 


SYNCHROS 

Navy  Typos 

lO.  ICT.  50.  SCT,  6DO, 
5HCT.  BSP.  6HSr.  5SDO, 
ODO,  70.  etc. 

Prices  on  Requttf 


9 


ALSO  IN  STOCK 

Subfractional  Hortapowar  AC  Matars 
Hardon  saX48 — IIS  v.  <0  vv.  1  rpm. 

Kairtrm  Air  US  v.  400  cy. 

1/50  hp.  Cent.  duty.  4700  rpm. 

K.  A.  D.  J-Sl — U5  V.  400  cy.  X/100  hp. 

K.  A.  U.  J-SaR— 115  V.  400  cy.  1/J50  hp. 
IMchl  FBF-t4-l — 115  V.  400  cy.  1/100  hp. 
Kynrhran-aoa— 110  v.  00  cy.  1  rpm. 

K.  A.  D.  d-S*-- 116  V.  I  a  400  cy.  Int.  duty. 

400  CYCLE  AC  BLOWERS 


C.f.l 


DC  MOTORS 


Haydon-OeOO.  H  rpm.  29  v.  d-c.  109  ma. 
I>elco  .5009035  -120  rpm  Oov.  cont.  27  v. 
General  Rlcctric  MtASOLJOO— H  hp.  27  v. 

field.  Arm.  v.  «0.  Amplidyne  controlled. 
Delco-A-7155 — 1.  30  hp.  3S00  rpm.  Gov. 
cont. 

W.  K.  KS-500S-U>t— 1  100  hp.  4  lead 
ahunt. 

National  Mineral— 90400.  1  hp.  Int.  duty. 
Kan  cooled. 

IHchl  rDK-5S-5— 3400  rpm.  Oov.  cont. 

1  30  hp. 

G.  K.  .5B.%35MJ400'-34  v.  7500  rpm.  Cont. 
duty. 

.Uracarch — Actuator — 25SOO-24.  2"  travel. 
Barber  <'(»lroan— .Lctnator — YLdC-3046-2. 

200  in  lb.  135  degrees  in  45  aeconda. 

.AlrMrch— AHa^ar  t.Manaal  Flapl  35000. 
Atracnrch — .\ctnator— >  i  .Latomatic  Flap) 

35040. 

Hollicr  (  shot— RBl>-t3t0— 4  bp.  27  v. 

3400  i  pni 

.4rma  laititndc  Motor  — >  S413-30  (Step 

Klinco  B-$4  -1/145  hp.  3100  rpm.  37  v.  f. 

HO  V.  armature  iThyratron  control) 
John  OMcr—.\-31B-ltlt— Split  field  series 
reversible.  34  v.  0.4  amps  2  watts  output. 
General  Klectrte  5PH56H('IS  —  Split  field 
s**ries  rev.  4o  v.  1.4  A.  5500  rpm. 

AC  SERVO  MOTORS 

KollMnni^770  01 — 400  cy.  3  $  drag  cup 

type. 

IMehl  FP-S5-$— 2  d  90  cy.  30  v.  2.5  watts 

out. 

IMoneer  CK-t — 2  d  400  cy.  1.05  'n/os. 
stall. 

Pioneer  10O47-3A— 3  d  400  cy 
.Minneapolis  Honeywell  G30S.4Y3CA4. 
Hutu  in  gear  reduction.  3  d  400  cy. 

AUTOSYNS  (Pionoor) 

R-9.\— Dnal  OU  Preasore  Indicator  (1997- 
4F-7A) 

B.9.\— 4NI  Preaaare  Traaan%ltter.  (4169- 

3B3) 

Pioneer  Type*— AT-t.  AT-14.  AT-54.  2229. 
AY-20.S31.  etc. 

r-l4.\ — Fuel  PreMsore  Tranamitter. 
Pioneer  1-SI.\  and  1-93.4  Compnaa  Indl- 
rntora. 

MAGNESYNS 

Pioneer  Type  C'l-S.  4  power. 

Pioneer  100$-1K-Bt  Indtentor.  AN-57SO-t. 
General  Kleetrte  Selayns  3J1G1.  2J1F1. 
2J1HU  3J1F3.  3J5FR1.  2J5R1.  2JD6R1. 
etc. 

.4miy  Ordnance  Synrbroa  IV,  V.  X.  11. 

Vll.  XV.  will.  XXI.  etc. 

400  Cycle  Synehroa  Kollamnn  775-01,  IF 
(apeelnl.  W.  R.KS-.595#-U>-t. 


INVERTERS 

Pioneer  12117-2.  12117-5.  12128-1.  12139-4. 
Wlnrharger  PU-7/AP.  PU-14.  (Ma-750). 
Holtxer  ^bot— MG-149F,  MO-149H.  MO- 
153.  MG-163F. 

Iceland— 10346.  PK-S18. 
iteneral  Kleetrte -PR-31RD.  5AS131JJ11A. 
51>:iNJ3A.  etc. 

r-l  ACTOPILOT  COMPONENTS 
A-5  .41  TOPIUIT  GYROS 
GKNKR.4I,  KI.KCTRIC  D-C  SELSYNS 
AC  and  1>C  RATE  GKNKRATORS 


INVERTERS 


WIneharovr  Pt'-7/AP 
Input  38  VDC  at  140 
ampa.  Output  115  v. 
400  cy.  1  d  at  3500 
VA.  Voltage  and  fre- 
q  u  e  n  c  y  regulated. 
Cont.  duty.  Stock 
#8A-144.  Price  $80.50 
each. 


1  $  «t 

PF  0.8 


G.E.  SABISIKJI 
(PB-tl8)  laput 
24  VDC  at  1$0 
ampa  Output  116 
V.  490  cy. 

1500  VA. 

5V.R.  Spec. 
5401ia.  Stock 
;rSA-884.  Prteo 
$t$.50  ea. 


PE-818EIavertera 
Ruaael  Slectrie 
and  Leland.  Input 
38  VDC  at  92 
amp.  Output  115 
V.  400  cycles  at 
1500  VA.  PF  0.9. 
Stock  ASA-112A. 
Price  $4$.60  each. 


Plsnssr  ltl8$-4-B 

Input  89  VDC  at 
14  ampa  Output 
18$  V.  490  cy 
Single  Phase  at 
1.15  ampa  (140 
VA.)  Voltage  and 
frequency  regu¬ 
lated.  Made  1949. 
Stock  #SA-894. 
Price  9mjf  eaeh. 


MAGNETIC  AMPLIFIER  ASSEMBLY 


iMtifMd  to  Buppiy  one  i 


Prtee  ton  sMh 


Autoeya  Indicator 
1-83F  Compaaa  Indicator. 
0-340*-l  In.  dial.  24  v  400  cy. 
8-12  V.  40  cy.  Ideal  position 
Indicator.  Stock  #8A-284. 

Pric*  $«.S0  Mcli 


DC  SERVO  MOTOR 


Ellnca  Type  B-84. 
1/145  bp  at  Slot 
rpm.  Field  volte 
27.5  Max.  arma¬ 
ture  voltaM  80. 
Ideal  for  thyra- 
I  aervo  coatrol 
[Stock  #8A.8tl. 
■Price  $l$,f8  each. 


MICROWAVE 

ANTENNA 

AS-217-APa  15B.  i: 
Cm  dipole  and  13 
Inch  Parabola  houaed 
in  weatherproof  Ra- 
dome  14*  dia.  24  v. 
DC  aplnner  motor  for 
conic  scan.  Stock 
itSA-95.  Shipping  wt 
70  Iba.  Price  $14.50. 


products  CO. 

4  Godwin  Ave.  Paterson,  N.  J. 


WRITE  FOR  USTINO 
Prices  F.O.B.  Paterson 
Phone  ARmory  4-3366 
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e  AUTOAAATIC  PILOT  COMPONENTS  e  DC  MOTORS  •  SINE  COfilMt  GENERATORS  •  U.  4.  NAW  SYNCHROS  •  AUTOSYNS  e  SERVO  MOTORS  e  OYNAMOTORS 


SEARCHLIGHT  SECTION 


A  C  MOTORS  j 

«>71«M  DILCO,  115  V,M  Cy..  7000  RPM.  ^ 
PRICE  $0.50  EA.1 
TELECHRON  SYNCHRONOUS  MOTOR,  Typ«1 
OS,  110  V.,  MCy.,  4W..  2  RPM.  < 

PRICE  SS.OO  EA.j 
TELECHRON  SYNCHRONOUS  MOTOR,  Typ«j 
BC,  1 10  V,  M  Cy„  «  W„  *0  RPM. 

PRICE  S4.00  EA. 
EASTERN  AIR  DEVICES,  Tys*  JS3,  SyiKlw- 
■eiM,  IIS  V..  400  Cy.,  3  4,  0000  RPM. 

PRICE  $15.00  EA. 


HAYDON  TIMING  MOTORS 
no  V.,  60  CY. 

TYPE  1400,  2.2  W.,  4/5  RPM.  PRICE  $3.00  EA.<  I 
TYPE  1400,  2.2  W.,  1/240  RPM.  <  » 

PRICE  $3.00  EA.< » 
TYPE  1400,  2J  W.,  1  RPM.  PRICE  $3.00  EA.<  , 
TYPE  1400,  2J  W.,  1-1/5  RPM.  <  , 

PRICE  $3.00  EA.<  , 

TYPE  1400,  S3  W.,  1  RPM.  WlHi  «hlH  witt* 
—Hitlc  mbooHiO  0*4  41»«wo*Bt*«  tkaH.’ 

PRICE  ^.7S  EA.< 
TYPE  14M,  23  W.,  1/40  RPM.  < 

PRICE  $3.00  EA.^ 

SERVO  MOTORS 

CRI,  PIONEER.  2  4,  400  Cy.  PRICE  $10.00  EA.< 
CK2.  PIONEER,  2  4,  400  Cy.  PRICE  $14.00  EA.< 
CK2,  PIONEER,  2  4,  400  Cy.,  wlHi  40:1  r«4uc-< 
No*  OMT.  PRICE  $15.50  EA.< 

10047-i^  PIONEER,  2  4,  400  Cy.,  with  40:1< 
fOMlN*  aMT.  PRICE  $10.00  EA.< 

MINNRAPOLnHONEYWELL  Typ«  B,  Port  Ne.< 
OSOSAY,  IIS  V.,  400  Cy.,  2  «,  bulH-tai  r«-< 
4»«N—  BOW,  SO  lh<.  in  torqiM. 

PRICE  $10.00  EA. 
MINNEAPOLIS  HONEYWELL  Amallficr  Typ« 
0403,  IIS  V.,  400  Cy.,  UmO  with  abov* 
awtar.  PRICE  $10.00  EA,  WITH  TUBES] 

REMOTE  INDICATING 
COMPASSES 
26  V.,  400  CY.  ] 

PIONEER  TYPE  ANS730-2  Indicator  andl 
ANS7SB-S  TraaamHtor.  i 

PRICE  $40.00  PER  SETi 
ROLLSMAN  TYPE  4B0R-03  Indicator  and  679-4 
01  TtaataiHtir.  PRICE  $15.00  PER  SETt 


INVERTERS  W 

WINCHARGER  CORP.  PU-14/AP,  MG7S0.  ■ 

Inpat  24  V.  D.C.,  40  Amps.  Ont^t  IIS  ■ 
V.,  400  Cy.,  1  4,  4.S  Amp*.  1 

PRICE  $75.00  EA.  } 

'HOLTZER  CABOT  TYPE  149  H,  Input  24  V.  n 
D.C.  at  44  Amp*.,  Output  24  V.  at  2S0  V.A.,  2 

>  400  Cy.,  and  11$  V.,  400  Cy.,  at  500  V3.,  2 

I  1  4-  PRICE  $55.00  EA.  2 

,  HOLTZER  CABOT  TYPE  I49F,  Inpat  24  V.  D.C.  4 
,  at  34  Ampt.,  Output  24  V.  at  250  V3.,  400  i 
.  Cy.,  and  IIS  V.,  400  Cy..  at  500  V.A.,  1  4.  4 
r  PRICE  $55.00  EiL  4 

>  PIONEER  TYPE  12117.  Inpat  12  V.  D.C,  Out- j 

>  put  24  V.,  400  Cy.  at  4  V3.  1 

>  PRICE  $30.00  EA.  ! 
^PIONEER  TYPE  12117.  Input  24  V.  D.C.,  Out- 4 

I'  put  24  V.,  400  Cy.  at  4  V3.  4 

PRICE  $25.00  EA.  i 
PIONEER  TYPE  12114-2-A.  Input  24  V.  D.Cl 
at  5  Amps.  Output  115  V.,  400  Cy.,  1  4^ 
at  45  watts.  PRICE  $100.00  EA.  * 

GENERAL  ELECTRIC  TYPE  SD21NJ3A.  Input! 
24  V.  D.C.  at  35  Amps.  Output  115  V.,  400  ] 
Cy.,  4BS  V3.,  1  4.  PRICE  $25.00  EA.  \ 

LELAND  PE  21S.  Input  24  V.  D.C.  at  90  Amps.  < 
Output  115  V.,  400  Cy.,  1  4  at  1.5  R.V.A.  < 
PRICE  $47.50  EA.  < 


PIONEER  AUTOSYNS 

TYPE  AY1,  24  V.,  400  Cy.  PRICE  $a.S0  EA.  ‘ 
TYPE  AYS,  24  V.,  400  Cy.  PRICE  $S.S0  EA. ' 
TYPE  AY14G,  24  V.,  400  Cy.  PRICE  $15.00  EA. ! 
TYPE  AY14D,  24  V.,  400  Cy.  PRICE  $15.00  EA. 
TYPE  AY54D,  24  V..  400  Cy.  PRICE  $10.00  EA. ; 
TYPE  AY131D  Prtcition  Ayfotyn. 

Pri€«  $35.00  EA. 


D  C  MOTORS  j 

DBLCO  TYPE  S04942S  Constant  Spood,  27  V.d 
D.C,  ISO  RPM.  PRICE  $10.00  EA.d 

JOHN  OSTER  TYPE  C-2BP-1,  27  V.,  0.7  Amp.,d 
7JOOO  RPM,  1/100  H.  P.  PRICE  $5.00  EA.d 
JABOIR  WATCH  CO.  TYPE  44K-2  Contactard 
Malar,  3  I*  4.5  V.  Makes  orM  contact  perd 
saeaad.  PRICE  $2.50  EA.d 

GENERAL  ILSCTRIC  TYPE  5BA10AJS2C,  27  V.,d 
03S  Aai4„  14  os.  bi  torque,  145  RPM.  4 
PRICE  $4.50  EA.4 
GENERAL  ELECTRIC  TYPE  5BA10AJ37,  27  V.,4 
03  00140,  B  oz.  I*,  torque,  250  RPM.  4 

PRICE  $4.50  EA.4 
GENERAL  EUCTRIC  TYPE  5BA10J1SD,  27  V.,4 
03  Aowa,  110  RPM,  1  ez.  ft.  torque.  4 

PRICE  $4.50  EA.4 
BARBRR-COU4AN  CONTROL  MOTOR,  Type4 
AYLC  B091,  27  V.,  0.7  Amps.,  1  RPM.  Coa-4 
lotne  2  04.  H«H  switches.  500  in.  ibs.< 
torqqa.  PRICE  $4.50  EA.4 

IVHITt  RODGERS  ELECTRIC  CO.,  Type  49054 
No.  3,  12  V.,  1.3  Amps.,  IVs  RPM,  terque4 
7B  In.  Ibe.  PRICE  $10.50  EA.4 

RECTIFIER  POWER  SUPPLY  < 

4 

GENERAL  ELECTRIC  TYPE  4RC144.  Input  2304 
V.,  40  Cy,  3  4,  adiustoble  input  tops.  Out-4 
pot  130  Mpe.,  at  2B  V.  D.C.  Contlnuous4 
doty.  SIza  46'‘  hi«h,  2B"  iride  and  17.5" 
doop.  PRICE  $225.00  EA. 


PIONEER  AUTOSYN  POSITION*] 
I  NDICATORS&  TRANSMITTERS;  ] 

TYPE  5907-17.  Dial  graduated  0  to  340°,  24]  > 
V.,  400  Cy.  PRICE  $25.00  EA.]  > 

TYPE  4007-39.  Dual  Dial  graduated  0  to  340°,«  > 
24  V.,  400  Cy.  PRICE  $40.00  EA.«  * 

TYPE  4S50-2-A  Transmitter,  24  V.,  400  Cy.,< , 
2:1  gear  ratio.  PRICE  $20.00  EA.<  , 

VOLTAGE  REGULATORS 

LELAND  ELECTRIC  CO.  TYPE  B,  Carbon  Pile] 
type.  Input  21  to  30  V.  D.C.  Regulated, 
output  1S.25  at  5  amps.  PRICE  ^.50  EA., 
WESTERN  ELECTRIC  TRANSTAT  VOLTAGE* 
REGULATOR  Spue.  No.  V-122S55,  Load* 
K.yjk.  0.5.  Input  115  V..  400  Cy.  Output* 
^iustoble  from  92  to  115  V.  * 

PRICE  $10.50  EA.* 

RATE  OR  TACHOMETER 

[GENERATORS 

EASTERN  AIR  DEVICES  J34A,  .02  V.  D.C.  per] 
RPM.  Max.  speed  SOOO  RPM.  , 

PRICE  $12.50  EA.< 
ELECTRIC  INDICATOR  CO.  TYPE  B4B  Rotation* 
Indicator,  110  V.,  40  Cy.,  1  d.  * 

PRICE  $14.00  EA.* 
ELECTRIC  INDICATOR  CO.  TYPE  PM-I-M.] 
Some  os  Type  B35,  2  V.  D.C.  per  100  RPM. 
Max.  speed  5000  RPM.  PRICE  $14.00  EA., 
GENERAL  ELECTRIC  TACHOMETER  GENERA-* 
TOR  TYPE  ANS531-1.  Variable  frequency,* 
3  4  output.  PRICE  $20.00  EA.< 

GENERAL  ELECTRIC  TACHOMETER  GENERA-* 
TOR  TYPE  AN5531-2.  Variable  frequency,' 
3  4  output.  PRICE  $25.00  EA.] 


SYNCHROS  ] 

IF  SPECIAL  REPEATER,  115  V.,  400  Cy.  d 

PRICE  $15.00  EA.d 
2J1F3  GENERATOR,  115  V,  400  Cy.  d 

PRICE  $5.50  EA.  d 
2J1G1  CONTROL  TRANSFORMER,  57.5/57.5  d 

V.,  400  Cy.  PRICE  $3.50  EA.  d 

2J1F1  GENERATOR,  115  V.,  400  Cy.  j 

PRICE  $4.00  EA. ! 

SSDG  DIFFERENTIAL  GENERATOR,  90/90  V., 
400  Cy.  PRICE  $20.00  EA. 

]5G  GENERATOR,  115  V.,  40  Cy. 

I  PRICE  $50.00  EA. 

>W.  E.  KS-59S0-L2  Size  SG,  115  V.,  400  Cy. 

*  PRICE  $10.00  EA. 


D  C  ALNICO  FIELD  MOTORS  i 

DIEHL  TYPE  S.S.  FD4-23,  27  V.,  10,000  RPM.  d 
PRICE  $4.50  EA.  d 

DELCO  TYPE  5049444,  27  V.,  10,000  RPM.  d 
PRICE  $15.00  EA.d 

1  DELCO  TYPE  5049370,  27  V.,  10,000  RPM.  j 
PRICE  $15.00  EA.; 

DELCO  TYPE  5072400,  27  V,  10,000  RPM.  ] 
PRICE  $10.00  EA.  i 

i 

BLOWER  ASSEMBLIES  \ 

i 

JOHN  OSTER  TYPE  MX215/APG,  24  V.  D.C.,4 
7,000  RPM,  1/100  H.P.  PRKE  $4.50  EA.  * 

WESTINGHOUSE  TYPE  FL,  115  V.,  400  Cy.,  ] 
4,700  RPM,  Airflow  17  C.F.M.  , 

PRICE  $7.50  EA. , 

DELCO  TYPE  504S571  Motor  and  Blower  dU- ' 
sembly,  P.M.  Motor,  27  V.,  10,000  RPM. 

PRICE  $15.00  EdL 


nsTrSH® 


GENERAL  ELECTRIC 
D  C  SELSYNS 


EDJII-PCY,  INDICATOR,  24  V.  Dial  marked ' 
-10*  to  +45°.  PRICE  $4.00  EA.  ] 

BDJ11-PCY,  INDICATOR,  24  V.  Dial  marked* 
0  to  340°.  PRICE  $7.50  EA.  * 


MISCELLANEOUS  ] 

SPERRY  AS  AMPLIFIER  RACK,  Part  No.* 
444490.  PRICE  $20.00  EA.  < 


SPERRY  AS  AZIMUTH  FOLLOW-UP  AMPLI- 1 
FIER,  Part  No.  454030,  with  tubes.  i 

PRICE  $5.50  EA.  < 

SPERRY  AS  DIRECTIONAL  GYRO,  Part  No.  { 
454029,  1 1 5  V.,  400  Cy.,  3  *J.  i 

PRICE  $25.00  EA.  i 

PIONEER  TYPE  12400-1  GYRO  SERVO  UNIT,! 
1 1S  V.,  400  Cy.,  3  d-  PRICE  $20.00  EA.  } 

ALLEN  CALCULATOR  TYPE  Cl  TURN  4  BANK  j 
INDICATOR,  Part  No.  21500  24  V.  D.C. 

PRICE  $15.00  EA.{ 

TYPE  Cl  AUTO-PILOT  FORMATION  STICK,* 
Port  No.  CI0S0A3.  PRICE  $15.00  EA.  * 

PIONEER  GYRO  FLUX  GATE  AMPLIFIER  Tyge  ] 
12074-1-A,  115  V..  400  Cy.  * 

PRICE  $40.00  EA.  * 


Wfdt©  fof  Ctitolog  NE100  **■  *•  **P*t»  Lleaase-2140  wUX*&aat'N0M!!1d??*. 
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UNUSED 

AN  PLUGS 
AN  RECEPTACLES 


We  own  and  offer  all  parts  listed. 
Immediate  deHrery  from  our  Baltimore  Warehouse! 


Piece! 

Part  Ha. 

laMlI 

Pieeec 

Part  Ha. 

laaart 

Pieeec 

Part  Ha. 

laaar 

53 

AN3100-PS-1P 

M 

38 

-31-7P 

M 

39 

-16S-4S 

B 

10 

-•S-IS 

M 

69 

-31-1 5P 

M 

450 

-1«-5P 

-lS-3S 

B 

15 

-10SL-3P 

B 

34 

AN3106-BS-1P 

M 

65 

M 

t1 

-1SS-3S 

B 

61 

-•S-lP 

B 

159 

-IMIS 

M 

650 

-IMP 

B 

19 

-IS-IS 

M 

137 

-16-11S 

s 

S09i 

-IMS 

B 

116 

-•S-IS 

B 

9947 

-IMP 

506 

-14S-1S 

B 

809 

-lOS-lP 

M 

19 

-1t-4S 

B 

69 

-14S4P 

B 

975 

-105-lP 

B 

147 

M 

141 

-14S-6P 

M 

177 

-lOS-lS 

B 

1437 

B 

73 

-14S-6S 

M 

50 

-lOS-lS 

M 

11 

-IMS 

B 

65 

-14S-7S 

B 

466 

-lOS-lS 

B 

404 

-1I-6S 

B 

96 

-14S-7S 

500 

-10SL-3S 

B 

933 

-1B-0P 

B 

398 

-16S-4S 

B 

9737 

-10SL4S 

B 

97 

-IMIS 

-1B-W 

M 

41 

-H-4S 

B 

948 

-11S3S 

35 

M 

99 

B 

373 

-11S-4P 

B 

38 

-11-14S 

B 

448 

B 

351 

-11S-4P 

M 

556 

-11-llP 

B 

314 

13 

-11-4S 

B 

30 

-14-lS 

B 

n 

-18-15S 

99 

-11S-4S 

B 

19 

-14 -9S 

B 

70 

-1t-MP 

M 

950 

-11S-4S 

M 

15 

-14-1  OP 

M 

50 

M 

191 

-IMS 

B 

95 

-IMOS 

B 

9t 

-M-*S 

M 

10 

-14S-4P 

M 

49 

-IB-IS 

M 

698 

-«-SS 

B 

68 

-14S-7S 

B 

96 

-11-lP 

M 

16 

-M-14P 

M 

138 

-16-lS 

B 

935 

-11-11S 

39 

-M-81P 

M 

19 

-16S-4P 

B 

106 

-1M6P 

B 

15 

^4-*S 

M 

69 

-16S-4S 

B 

169 

-1M7S 

M 

14 

-SMP 

M 

900 

-16S4P 

M 

90 

-3MS 

M 

65 

-tMP 

M 

45 

-16-1 3S 

M 

94 

-31-6P 

M 

37 

-3S-4P 

B 

900 

-IMS 

B 

70 

-31-7S 

» 

45 

-33-7P 

B 

969 

-IMP 

B 

54 

-31-1 3S 
-31-1 IP 

M 

98 

-PR3S-7P 

M 

39 

-IMS 

M 

40 

M 

314 

-33-7S 

M 

4711 

-1t-6S 

B 

159 

-31-1 4S 

B 

9t1 

-33-14P 

B 

978 

-1M0S 

M 

30 

-36-6P 

B 

139 

-3M4S 

B 

90 

-10-5P 

B 

96 

-3fr-7P 

M 

898 

-10-llS 

M-Malaailaa 

358 

-36-1 9P 

B 

19 

-10-1 3S 

B 

B— Bakallta 

77 

AN310S-8S-1P 

M 

49 

-10-lSS 

M 

440 

-10S-8S 

B 

56 

-10-17S 

B 

898 

-10S-8S 

M 

90 

-11-3P 

B 

31 

-10S-8S 

M 

19 

-11-5P 

M 

UNUSID 

577 

-1SS-3P 

M 

510 

-11-19P 

B 

70 

179 

-1*S-3S 

-13S-3S 

B 

M 

79 

14 

-11-17S 

-14-lP 

B 

B 

ELECTRONIC 

34 

330 

39 

-16S-1P 

-16S-5P 

-16S-8S 

B 

M 

78 

38 

99 

-14-3P 

-1B-11P 

-31-7P 

B 

B 

M 

COMPONENTS 

10 

734 

-16-11S 
-16-1 3P 

B 

B 

173 

155 

-31-7S 
-31-1 4S 

B 

Pieces 

Part  Ha. 

Deccff<»ll*n 

1498 

1607 

-18-tS 

-IMS 

B 

B 

43 

95 

-31-1 6S 
-36-1  OS 

M 

M 

35 

RA-IO-DB 

Racahrar 

38 

-1#-HS 

-H-SlP 

M 

68 

-44-1 P 

B 

90 

TAllB 

inttmmm 

95 

M 

146 

AN310MS-1S 

B 

150 

OA-1F 

Oymmokot 

1199 

17 

-SO-3P 

-SO-5P 

B 

B 

394 

1013 

-BS-lS 

-lOS-lS 

M 

M 

169 

1611-B 

AnolWer 

16 

-S0-14P 

M 

815 

-lOS-lS 

B 

35 

MR-ie 

Coe^i  Bee 

907 

-M-IS 

B 

36 

11S-3S 

B 

7 

ASl7A/AI<N-5 

Awtcmn 

997 

-n-i% 

B 

79 

-IMP 

B 

9000 

45 

Bulb 

349 

AN310M4-1S 

B 

13 

-IMS 

M 

89 

-PRW-1P 

M 

109 

-14S-1P 

M 

11000 

1667 

Bulb 

90 

-M-11P 

1069 

-14S-1S 

B 

1000 

9B7 

Belb 

34 

70 

-tt-llS 
-31-1 P 

B 

B 

19 

14 

-1^7S 

-14S-10P 

M 

M 

300 

AN313M 

Belb 

154 

-31-1 S 

B 

438 

-16S-1S 

B 

87 

MR160 

Filler 

66 

-31-6P 

M 

411 

-16S-4P 
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SEARCHLIGHT  SECTION 


SVPERMOR  l  AEVES  ER03M 

AMERICA’S  LARGEST  ELECTRICAL  CONVERSION  HOUSE 


6C  HIGH  FREQUENCY  MG  SETS.  Motor:  250  VDC. 

4  anip.  AUernMor:  000  125  pb.  4.8  Ainp- 

500  OTieH.  BrAod  oe«.  Price . 980.00 

BEN0IX-ECLIP9C  800  CYCLE  AERO  UNIT.  Input: 
24-28  VIK,’.  75  Amps.  Output:  115  V.  10.5  Amp.  800 
C.P.8.  Complete  tllter  ■jrstem  mounted  thereon. 

Price  . 122.50 

CROCKER-WHEELER  500  CYCLE  SET.  Operete  At 
110  VolU,  J).C.  29.8  Atupe.  Output:  120  Volte,  elnsle 

ph.  500  (Tclee  2.5  KW.  Price . 1148.85 

WESTINGHOUSE  HIGH  FREQUENCY  UNITS.  In 
put:  115  Volte.  D.C.  2.T  Ampe.  Output:  14.4  Volte. 
.159  .4mp.  450-2550  Cydee.  Frequency  TArlAtlon  ie 

«>btAiiiMl  Mltb  built-in  controller  on  end  of  unit. 

Price  . $a.50 

6E  DUAL  OUTPUT  MG  SETS.  Conelet  of  Motor 
reted  3  H.P.  220-440  V.  3^,  80  Cy.  directly  coui^ed 
to  2  feneretore.  Output:  .5  K.W.  220  Volte,  2.27  Amp. 
525  CycleN.  AUo  .5  K.W.  110  Volte.  1>.C.  4.55  Amp. 

3  eepArete  unite  mounted  on  common  bed  plAte. 

Price . 1150.00 

E8CO  HIGH  FREQUENCY  UNITS.  Operate  At  120 
VoltH.  1>.C.  25  Amp.  4  H.P.  Output:  2  K.V.A.  115 

Volts.  17.4  Amp.  2  K  W.  IMce . $175.00 

KINGSTON-CONLEY  MOTOR  GENERATOR  SETS. 
Flmpluyt  t'oniioeotAl  Motor  tAted  At  15  UP.  220  440 
V(»Us.  3  pb.  t(«i  Cy.  directly  coupled  to  Aero  type  eelf- 
exciiMl  eltemAtoi-  rAte«l  At  9  KVA  with  output  of 
12<i  208  Volth.  3  l*h.  44K1  iYclee.  Vent  blower  1«  pro- 
ride<l  for  blAnt  cooling.  An  exceptionnlly  fine  unit. 

completely  rebuilt  like  new.  l^ice . $1120.00 

ONAN  2  BEARING  MG  UNITS.  Motor:  115/230  Volt* 
single  phAHt*.  80  cy.  UeoerAtor:  .8  KVA  115  Volte,  5.3 

Amp>.  4*0  C.P.H.  Price . $185.00 

ESCO  HV-HF  UNITS.  Operttire  At  11.5  28  Amp. 

(Httput:  .575  VDC.  .25  Amp.  Also  55  VAC.  .91  Amp.  . 

1(5.  500  Cycles.  I>nre . $38.75 

ONAN  800  CYCLE  ALTERNATORS.  BrAnd  New. 
Mounted  on  bA»e  with  guArd  for  V  Belts.  AltemAtor 
in  self-excited.  rAted  at  1.5  KV.\.  115  Volte,  single  pli. 
80tt  Cyc  2888  RPM  Also  output  of  28.5  VDC  17.5 

Amp.  500  WettH.  Price . $188.00 

GENERAL  ELECTRIC  400  CYCLE  UNITS.  Operate 
At  27  VIK'  KM)  Amp.  Output:  115  VAC  400  CPS. 
I.'OO  V..V.  With  tllter  system  built-in.  Price. .  .$28.50 
HOLTZER-CABOT  500  CYCLE  MG  SET.  Motor:  110 
VIM  .  tiKXiniATOR:  5  KVA.  280  VAC,  Id.  500  Crc. 

Rebuilt,  I*rtce . 1271.50 

MARCONI  MG  UNITS.  OperAtire  At  110  VDC  to  de- 
delirer  VAC.  8  Amp.  .3  K.W.  240  CYCLES.  Ex¬ 
tending  vhAft  permitH  driving  (Hmiplete  unit  to  obtAin 

duAl  eelf-excited  generAtor.  Price . j.. ^  588.00 

LOUIS  ALLIS  FREQUENCY  CHANGER  VeTS.^  We 
liAte  3  sixes  in  stock.  All  brand  new.  <l)  Pii:  220  440- 
:  3-80;  Sec;  30  K.W.  308  Volts,  2  l*b.  500  Cyc.  .8  IVK. 

I  Vnlts  are  belted  on  common  bed  plAte. 

IMce  . $1250.00 

12)  Pri.  25  HP.  220'440-3-80;  .Sec.  15/10.8  K.W 

.3.300  22«>0  RP$1.  306/220  Volts  35/35  Amps.  2  ph. 
•*.00  380  C.P.8.  Price  . $1050.00 

13)  Prl:  10  H.P.  220/440-3-80;  Sec:  7.5  K.W.  440/220 
V.  17^8.5  Amp.  3000/1200  RPM.  380/180  Cycles.  2  ph 

Price . $750.00 

We  cAn  <^up|riy  these  unite  for  400  oiycle  output  end  with 
trAneformere  to  supply  3  pbeae.  wye  output.  Write  for 
further  Information. 

ECLIPSE  800  CYCLE  GENERATORS.  FlAnge  mount¬ 
ing  with  spline  shift.  Output  is  115  VAC  10.4  Amp. 
J*0»;-  p.F.  HOO  Cycle**.  1200  V.A.  with  secondiry  output 
of  28.5  VDC.  80  Amperes.  Self  excited. 

Price . $38.0 

BRITISH  MADE  500  CYCLE  MG  SETS.  Motor:  230 
Volts,  3  PII.— 50  CYcles.  XX-AltemAtor;  5  K.W.  180 
Volts.  27.8  Amp.  .500  CKlet.  Excltitlon — 110  VDC 
Mlien  used  At  80  Cycle  ourreot  Output  is  800  cycles 

220  Volts.  Prtce  . $353.80 

WINCHARGER  PU-T'AP;  Input:  28  VDC.  180  Amiw 
Output:  115  VAC.  single  ph.  2500  V.A.  400  C.P.S 
Frequency  and  Voltage  regulation  built-in. 

Price . $87.0f 

HOMELITE  400  CYCLE  POWER  PLANTS.  PU-8/tps>] 
Single  cylinder  enflne.  air-eooled  gorerned  to  operiK 
At  4000  RPM.  Generator  rated  at  1400  Watts.  120  Volts 
400  Cycles  Also  secondary  output  of  27  VDC.  400  watts. 
Brand  new  In  original  cases  with  Instruction  book,  and 
eomptete  spare  parts.  An  exceptional  unit  to  prnrun 
400  cycle  current  or  to  be  used  as  a  lighting  plant 
Price . $r50.a 


ALLIS-CHALMERS  MOTOR  GENERATOR 

input:  115  VDC  at  14  amp.  3800  RPM.  Ball  Bearings. 
Output:  1.25  KVA:  H0%  1*P  120  Volts.  AC.  1  Ph.  80 
oyc.  10.4  amp.  Centrifugal  automatlo  oootroller  per¬ 
mits  line  start  operation.  PuUy  enclosed.  Brand  New 
W.85.  Alsu  a\allAble  for  230  VDC  opnatloo  at  the 
same  price. 

GENERAL  ELECTRIC  DC/AC  MG  SETS 

Feur  Benrinf  Marin#  Units:  25  HP  230  Volts.  Dt' 
coupled  to  alternator  18.75  KVA;  8045  PF:  IHOO  RPM 
Outtnit:  115  Volts,  AC.  Single  Ph.  80  cycles.  Ball 
Hearings.  4  bearing  set;  marine  duty.  Brand  New. 


HIGH  FREQUENCY 
CONVERSION  EQUIPMENT 


LELANO-MURIIAY  H6  SET.  Motor:  5  H.P.  UU.  440 
Volt.  3  Dtiue,  00  Cr.  dlroctly  oonnectwl  to  Altrnuttor: 
3  KVA.  110  10*  VolU.  Wf«  coonerud.  400  o  p.  r 

. . . 

HOLTZER-CABOT  MGI4IF.  Input:  14  VDC.  30  mp. 
Output:  30  Votti.  400  Ijtclo..  350  VA.  Al*)  woondarr 
0U4»ut  o<  115  Voltfc  MS  wclM.  500  VA.  ComplM.lJ 

nOoilt  uid  gunranifnd.  Prior . I«.50 

Brand  Nrw  t'nlu.  Prion. . 340.50 

HOLTZER-CABOT  MGIS3F.  Input:  38  Volts  DC  at 
53  Amp.  Output:  115  Volts.  400  cps.  3  pbaao.  *50  ra. : 
.9  P.  P.  alao  aecondary  output  of  SO  VolU,  400  cyclra. 
ainalr  pbaao  at  350  va. :  rultate  and  rmaucocr  rofulatr^ 

REBUILT  LIKE  MEW . 306  00 

GE  MG  UNITS.  Motor:  IIO  TolU.  DC.  31.5  Ampm. 
In  a  single  compact  unit  with  output  of  120  Yults^  20-8 
Amp  nmgle  ph-  500  ncles.  Like  New.  Price. .  .$95.00 
508  CYCLE  MG  BETA  British  made  motor  generator. 
8  KW.  2  bearing  unit,  input  180-240  VDC.  output  180 

ToUs.  1  <5  weight  app.  1000  lbs.  Price . $425.00 

OUR  OWN  BPECIAL  400  CYCLE  MG  SET.  Made  In 
our  owe^shop  employing  7H  H.P.  Motor  V  belted  to 
Alternatm  with  output  of  4.5  KVA.  115  V.  400  cyTles. 
Excitation  supplied  is  selenium  rectifier  external  to 

unit.  With  single  phase  motor.  Price . 1805.00 

with  3^  Motor . $M5.00 

ONAN  400  CYCLE  MG  SET.  Motor:  7H  H.P.  opera¬ 
tive  at  220/440  V.  3^,  80  cy.  V  belted  to  self-excited 
alternator  with  output  of  4  KVA.  115  Volts,  single  pb. 
400  C.P.8.  Alternator  it  self-excited  with  ttecondary 
output  of  14  VIH;  4U  Amp.  W’lth  Voltage  Regulator 

bullt-ln.  Price  . $5iK.OO 

With  tingle  phase  Motor . $542.00 

ELECTRIC  SPECIALTY  FREQUENCY  CHANGERS 
Type  RI'B52/BFRaH.3.54  Input:  220  Volts.  3  Ph.  80  cv 
S8v0  RPM.  Output:  250  Volts.  20  Amp.  single  ph.  l80 
Cyc.  5000  VA.  3000  Watts.  Brand  New.  Compact 
tell  bearing  units  for  operation  of  Ill-cycle  equipment. 

BPEt'IAL  PRICE  . $180.00 

ONAN  000  CYCLE  MG  UNIT.  Employing  5  HP. 
Motor  (gierative  at  220  440  Volts.  3<p.  80  Cy.  V  belted 
to  self-exc.  generator  with  output  of  1.5  KVA,  115 
Volts,  single  ph.  *00  CPS.  and  secondary  output  of 
500  Watts.  28.5  VDC  17.5  amperes.  PRICK.  - .  $209.00 
GENERAL  ELECTRIC  MG  SET.  4  Bearing  unit  di¬ 
rectly  coupled  consisting  of  Motor  of  5  H.P.  operative 
at  220/440  V.  3b,  80  cy.  Alternator:  2.5  K  V.A.  115 
Volts,  single  ph.  420  CPS.  Brand  new  factory  built 

units.  IMce  . $4M.OO 

INVERTER  UNIT  PE209A.  Input:  27.5  VDC.  38 
amp.  Output:  80  Volts,  single  ph.  800  CPS,  500  VA. 

Price . r  .  $19.00 

KINGSTON-CONLEY  MG  SETS.  Motor:  15  H  P.  220/ 
440  V.  3b.  80  Cy.  on  which  there  is  flange  motinted 
aero ‘generator  with  output  of  120/208  Volts.  9  KVA 
8  Phase,  300  Cycles.  Also  available  for  800  C^le  out- 
puL  Blast  eooled.  Completely  rebuilt.  Either  tvpe. 

Price  . $7M.S0 

G.  E.  HIGH  FREQUENCY  MG  UNITS.  Motor  opera¬ 
tive  at  115  VolU.  DC.  Generator:  2.5  KW'.  24/32 
VolU,  78  Amp.  D.C.  Alternator:  120  VAC.  20.8  amp. 
.8  PF,  single  id).  720  cycles.  All  three  components  in 

a  single  compact  bousing.  Price . $290.00 

•00  CYCLE  UNIT.  Operate  at  440  V.  3b.  60  cy.  di¬ 
rectly  connected  to  self-ex.  alternator  with  output  of 
120  VolU.  single  idiaee.  8.6  amp.  .8  K.W.  800  Cycles. 

Price . $118.7$ 

CROCKER-WHEELER  500  CYCLE  MQ  SET.  Compact 
I  bearing  Unit,  (^rative  at  120  VDC.  7.3  amps. 
Output;  250  VolU.  5  amp.  500  cycles.  Rebuilt. 

Price . 989.88 

RLX  DUAL  GENERATORS.  Flange  mounted.  Output: 
500  Watu.  1300-2800  Cycles,  aliol2-14  VDC  750  WatU. 


GEN.  ELECTRIC 

ModM 

watts;  440-3-80; 

Output:  250  VolU,  DC: 

amperes:  3450  RPM  $195.00 
MadsI  5AM48AB30  Input;  440  VolU.  3  phase.  80  cyc. 
1  amp.  output:  115  Volts.  D.C.  3.25  amp.  34^ 

RPM  . $99.00 

Medel  5AM48AB3:  Input:  440  VolU.  3  ph.  60  cyc.  1 
amp.  Output:  250  Volts,  D.  C.  1.5  amp.  375  watt^ 
$00.00 

Model  5AM73AB58:  Input:  110/220  volU,  single  phase, 
80  cyr.  (hitput;  250  Volts.  D.  C.  1.5  amp.  375  watts 

3450  RPM  . $100.00 

Input:  27  VI>C,  44  amp.  8300  RPM.  Output:  80  VI)C 

8.8  amp.  530  watU . $12.85 

MedsI  5AM79ABI0:  Input:  82  VDC.  80  amp.  2  H  P. 
22i)ii  RPM;  Output:  250  VolU.  D.C  3  amperes;  750 

Watts  . $180.80 

Medel  SAM73AB89:  Input:  115  VAC.  lb.  50  rye.  9 

amp.  (Hitput:  375  K.W.  250  VDC.  1.5  amp . 985.00 

Model  SAM55FB2A:  Input:  115  VAC.  3b.  50  cyr.  5 

smp.  (Hitput:  500  watU.  250  VolU.  2  Amp . $144.00 

Model  5AM73AB62:  Input;  115/230  VAC  8.2/S.l  Amp 
80  cyc.  Output:  250  watts.  125  volts.  2  amp . $55.00 


WESTINGHOUSE 

TRANSFORMERS 


388  VA:  US.240  VolU;  Brand  New. 
SPECIAL  PRICE  . $4.8C 


ESCO  DC/AC  MG  SETS.  Motor:  115  Volts,  m  IH* 
line  start:  built  In  voltage  regulator,  frequency  control, 
filtered :  ideal  for  television,  radar  or  any  apnllcatlon 
requiring  constant  voltage  and  frequency.  Output;  111 
V  A  C.  lb.  80  Cyc.  480  V.A.  Brand  New . $128.00 


JANETTE  ROTARY  CONVERTERS 

no  VA.  Input:  no  VDC:  0«t8«rt:  119  VAC.  single 
phase,  80  cycles;  .3800  speed.  W'itb  filter  for  elimina¬ 
tion  of  radio  Interference.  Reliably  rebuilt.  SperisI 
Price . $18.85 


INDUCTION  VOLTAGE  REGULATOR 

Typ*  IRT.  form  M  1.84  KVA.  2  phase.  80 
cycles,  com.  duty.  Outdoor  service.  Pri¬ 
mary:  208  V..  10.5  load  ampa  Oll  fllled. 
W'gt.  385  lbs.  33  X  17*  X  14* . 980.00 

G.  E.  MOTOR  CONTROLLED 
VOLTAGE  REGULATOR 

Cat.  893752$.  T>pe  *nra’.  Form  —  .588  KVA. 
coot.  duty.  80  cy..  Primary  volu  115.  Load 
Amps  16.2.  Indoor  service.  Voltage  controlled 

by  mtr.  I20'l/8n  1'40  HP . $30.50 

Rend  for  list  of  other  slaes  in  stock. 


Wsstinfheuse  Transformer  Centreller 

contains  300  watts  120-220  volt  trans¬ 
former  with  multi-taps.  The  trans¬ 
former  with  tap  switch  alone  U  worth 
more  than  the  special  price . $7.50 


HERE  IS  EXCEPTIONAL  VALUE 

Robins  and  Myars  Meter  Genarater  Units.  Operata 
at  1 10  Veits.  AC.  single  phase.  00  eye.  and  dMiver 
32/40  Volts.  DC.  Can  be  used  with  Bold  rheostat 
to  supply  24/29  VDC  for  the  eparatien  of  aero 
sgulpment  from  lighting  line.  Rated  at  40  watts 
but  will  deliver  200  watts  for  intermittent  opsra- 
tlen.  Gear  head  built  into  one  end  rotates  external 
shaft  at  225  RPM.  An  exceptional  value  at  $18.75 
each.  With  field  rheostat  $20.00.  Also  avNIable 
for  operation  at  11$  VOC  at  $12.50  and  with 
rheostat  at  $13.75  each.  Beth  units  have  1/4 
HP  Meter.  Stock  up  on  these  sets  while  thsy  arc 
availaMc.  Special  price  on  aaantity.  Rebuilt. 


TAPE  WINDERS 

These  tape  winders  consist  of 
a  mutor  operative  at  110  volts 
f>r.,  .6  amperes:  1800  speed. 

motor  which  Is  separable 
from  the  rest  of  the  unit  and 
which  can  be  employed  for  a 
multitude  of  purponw.  alone 
or  with  the  gear  reduction 
box  to  whiri)  It  U  eonnerted.  Motor  is  shunt  wound  and 
the  speed  thereof  Is  controlled  by  a  built-in  rheoatat 
Thi.-i  makes  an  invaluable  laboratory  unit.  Special 
Price . $10.88 


CENTURY  MOTOR  GENERATOR  SETS 

7.5  KVA:  2.30  VolU,  DC  to  115  Volu.  AC,  single  pha.se. 
80  Odes.  (Complete  with  automatic  controller  and  push 
button  station  . $445.00 


PINCOR  ROTARY  CONVERTERS 

300  VA:  Filtered:  Brand  New.  Input:  115  VDC,  4  2 
Amp.  Output:  220  VAC,  1.38  Amp. 

SPECIAL  PRICE 


$39.50 

IF  IT'S  FROM  ONE  FREQUENCY  TO  ANOTHER;  FROM  DC  TO  AC  OR  AC  TO  DC, 

IF  IT'S  FROM  ONE  VOLTAGE  TO  ANOTHER,  THEN  CALL  ON  US. 

Established  in  1922  WILLIAM  I.  HORLICK  COMPANY  Tel.  HAncock  6-2480 

409  ATLANTIC  AVE.  BOSTON  10,  MASSACHUSETTS 
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TEST  EQUIPMENT! 
Conplete  Line! 

DUMONT  224-A  OSCILLOSCOPE 
TS-36/AP  TS-102A/AP 

TS-108  TS-184A/AP 

1-77  HICKOK  TUBE  CHECKER 
UPM-1  COMPLETE  TS  2S0/APN 
IC-221  FREQUENCY  METER 
RPC  MODEL  644  MULTIMETER 
FERRIS  MICROVOLTER  MOD.  188 
TS-ni/CP  1-212 

TS-n7/GP  TS-5/AP 

TS-3/AP  TS-19/APQ-5 

TS-IOO/AP  TS-61/AP 

TS-170/ARN-5  TS-IOB/APN 

TS-182/UP  TS-375  U 

TS-127/U  TS-ISA/AP 


TELEVISION  CAMERA 


33SO  line  resolutioii.  Easily  convertad  to 
present  RMA  stondords.  Circuits  ovoil- 
oble  with  comera.  Complete,  like  new. 


RC-184  Iff  CQUIfMCNr 
BRAND  NEW,  COMPLETE 
SCR-SS4  PARTS 


APS-4  RADAR  COMPLETE 


APS-6  RADAR  COMPLETE 
MARK  16  RADAR  COMPLETE 


MG19A  NEW 


MK20A/UP,  NEW,  INDIVIDUALLY 
BOXED 


BC-1I00-A  TRANSMITTER 
WITH  REMOTE  CONTROL.  12S  W. 
ns  VDC  OR  AC. 


WE  WANT  THIS  EQUIPMENT: 
BC-348  ART- 13 

BC-611  ARC-1 

RTA-1B  ARC-3 

BC-1000  R5A/ARN7 

COLUMBIA  ELECTRONICS  LTD. 

524  S.  SAN  PEDRO  ST. 

LOS  ANGELES  13,  CALIF. 
11S16  VENTURA  BLVD. 

N.  HOLLYWOOD.  CALIF. 
Cable  Address:  COELECT 
All  items  subject  to  prior  sale 


TEST  EQUIPMENT 


X  Bond  Spectrum  Analyser  BS00-9B00  Me., 
calibrated  linear  below  cut-oU  attenu¬ 
ator,  calibrated  irequency  meter,  tuned 
miser.  4  U.  stages.  3  wideo  stages  orer- 
oU  gain  125  db-  reg.  power  supply. 

8  Band  Spectrum  Analyser  2700-3BM  Bfc.. 
sbnilor  to  obowe. 

K  Bond  Test  Load,  low  power _ 8204)0 

X  Band  Test  Load.  50  watts,  overage 
power  Vh"  x  1**  waveguide.  Sand  load 
TS  108  .  835.00 

HI  POWER  X  BAND  TEST  LOAD,  dissi¬ 
pates  350  watts  oi  average  power  ior 
H**  X  1 V*"  waveguide.  V8WR  less  than 
1.15  bet.  7  and  10  KMC . 81504)0 

8  Band  Test  Load  TPS-55P/BT.  50  ohms 
812.00 

HI  POWER  S  BAND  TEST  LOAD,  dissi¬ 
pates  1000  watts  oi  average  power,  ior 
11^"  X  3”  waveguide.  Range  2500  to 
3700  MC. 

Dummy  Load,  DA-21/0.  X  Bond.  Ifigh 
Power  Load.  VSWR  less  than  1.15.7  to 
10  KMC.  Dissipates  280  watts  overage 
power. 

Dtunmy  Load,  TS-338/02,  S  Band,  High 
Power  Load,  2500  to  3700  me.  Dissi¬ 
pates  800  watts  average  power.  For 
IVk"  X  3"  waveguide. 

X  Band  VSWR  TEST  SET.  TS-12/AP.  com¬ 
plete  with  linear  ampliiier,  direct  read¬ 
ing  VSWR  meter,  slotted  wave  guide 
with  gear  driven  travelling  probe, 
matched  termination  and  various  adapt¬ 
ers.  with  carrying  case. 

X  Bond  Pick-up  Horn,  AT-48/'UP  with 
coaxial  littlng  . 810.00 

X  Bond  Below  Cul-Oii  Wave  Guide  Al- 
iennotor.  with  calibrated  dial,  type  N 
input  connector,  output  connects  to  W" 
X  r*  wave  guide . 855.00 

TS-82  X  Band  Echo  Box  with  rJ.  cable 
and  pick-up  antenna. 

TS-33  X  Band  Frequency  Meter,  8500-8600 
Mcs.  Crystal  detector  and  50  micro-amp. 
meter.  Indicates  Resonance.  Connection 
ior  scope  available. 

TS-45A-APM-3  Signal  Generator,  8700- 
8500  me.,  no  V.  80-800  cpe. 

30  MC  LF.  STRIP.  VIDEO,  and  AUDIO 
AMPUFIER  AND  110  Volt  80-2800  cps 
POWER  SUPPLY.  Bandwidth  10  me. 
new,  port  oi  SPR-2  Receiver. 

AMPLIFIER  STRIP  AM-S8A /SPR-2  con 
loins  If.  ampliiier,  detector,  video  am¬ 
plifier,  pulse  stretcher  and  audio  ampli¬ 
fier  and  Rectiiier  Power  Unit  PP-ISSA/ 
SPR-2  bandwidth  10  me,  center  ire- 
quency  30  me,  sensitivity  50  microvolts 
ior  10  milliwatts  output.  Power  supply 
80/115  V  <K.  80-2800  cps  1.3  amps. 
Send  ior  schematic  . .  885.00  lees  tubes 

S  Bond  Signal  Generator  Covity  With  Cut- 
Oii  Attenuotor,  2300-2850  me.  2C40 


tube,  with  modulotor  chassis _ 830.00 

UPN-1  S  Bond  Beacon  Receivet-Transmil- 
ter . 8754)0 


TS-155  8  BAND  SIGNAL  GENERATOR 
ond  Power  Meter. 

S  Bond  Mixer,  tunable  by  means  oi  slider, 
type  N  connector  ior  the  Rf .  and  local 
oeciUotor  input,  UJlf .  coiueetor  ior  the 
If.  output,  variable  oeciUotor  iniection. 

830.00 


8  Band  Crystal  Mixer,  variable  oecillator 
iniection,  illustrated  . 817A0 

TS-llO  S  Bond  Echo  Box  2400-2700  me. 
portable  . 8110.00 

X  Band  Thermistor  Mounts.  VSWR  less 
than  lA  8500-8800  MC  Fixed  triple 

tuned.  Vh"xl‘'  waveguide . 840.00 

Fixed  triple  tuned  H"xl1h'*  waveguide 
850.00 

Frequency  Meter,  8500-8800,  variable,  ab¬ 
sorption  type  ior  either  Vh'xl**  or  H"s 
114*'  waveguide,  with  calibration,  ±  4 
MC,  precision  ground  threod. .  .8150.00 

X  Band  Crystal  Mount.  Mi"!!**  waveguide 
8254)0 

X  Bond  Attenuator,  doable  van  type. 
VSWR  less  than  1.4  8500-8800  MC  040 
db.  calibrated  ior  lV4"xH''  waveguide 
8804)0 

Vh"xl**  to  H"xlVii**  adopter,  UG80/U 
85.00 

T8-203  AP  CALIBRATED  SELSYN.  .810.00 

GENERAL  RADIO  PRECISION  WAVE- 
METER  TYPE  724A,  ronge  18  kc  to  50 
me.  045%  accuracy,  V.T.VJL  reson¬ 
ance  indicator,  complete  with  accessor¬ 


ies  and  carrying  cose  NEW _ 8175.00 

HEWLETT  -  PACKARD .  AUDIO  SIGNAL 
GENERATOR  205A  . 8230.00 


ESTERLINE  Angus  recording  MilUameler 
80  cycles.  IIOV.  AC  I  ma  iuU  scale. 

8150.00 

TS48  Voltage  Divider  ior  measuring  high 
video  pulses,  ratios  1:10  and  1:100 
transmission  ilot  within  2  db  150  c.p.s. 
to  5  me.  with  cable  ior  attaching  to 
syndroscope  . 830.00 

Waveguide  Below  Cut-oU  Attenuator  I 
lOl-A  UJif.  Connectors  at  each  end 
calibration  30-100  db  . 8154)0 

WAVEGUIDE  BELOW  CUT-OFF  ATTEN¬ 
UATOR  sonm  as  above  except  input  is 
motched  in  range  oi  2200-3300  me. 
VSWR  lees  thon  14 . 854.00 

PULSE  TRANSFORMER  132-AWP. .  .88.00 

HYPERSa  CORE  CHOKE.  I  Henry,  West- 
inghouse  L422031  or  L  422-32. . .  .83.00 

PULSE  INPUT  TRANSFORMER.  permaUoy 
core.  50  to  4000  kc,  WE-D1813I0.  Im¬ 
pedance  ratio  120  to  2350  ohms.  .83410 


ELECTRO  IMPULSE  LABORATORY 

62  White  Street  Red  Bank  6-0404  Red  Bank,  N.  J. 


ELECTRONICS  — Apr./,  1951 


329 


Mtd.  VoltaiM  Avail. 
.1  8-«-20K 

.25  2-8->Si-4-6K 
.5  000-1 1  >SK 

1  000-1-11-2-5-0K 

2  400-600-l-U-2> 

4  0(£^7§^l-ltK 


3FP7  . 
36PI 
4API0 
5BPI  . 


30K«tlai«i< 
MKt  am«0< 


T23/ARC5  Brand  New  Tronsmit- 
ter  for  VHF . $29.99 


600-3  IK 
600-lK 

8-ph 

230-vae.  2-pb 
600 
600 
600 


RA  10  DA  HaoalTer . I 

RT7/APN  1  TranseelTcr . 

BC  847  IntarpboM  Ampltfler . 

APB  18  URF  Antenna,  Pair . 

FLSFUtar . 

1-07  Blaa  Meter . 

RL  43  Antenna  Gearbox  Motor  and 

Rael . 

BC  700  Batt^  operated  Ugbtwelcbt 


t  do-vac 
Special  Pricea 
oe  Requeat 


Voltaiea  I 
Avail. 
400 

2-4-600 

4-A-lK 

600 

2-4-600 

400 

4-6-lK 

600 

1-2-4-6-lK 

4-600 

60-100 

600 

26-60-76 

26 

26 

16 

13  - 


2-400 

6-1600 

600 

600 

6-1600 

300 

400x60 

4-600 

600 

600 

4-600 

600 

4-600 


TS/10  Sound  powered  phones — 
Brand  New— $10.00  ea. 

2  for  $17.95 


SEARCHLIGHT  SECTION 


CABINET  CH-118 

Oliva  drab  la  aalar.  tbit  eabiaat  baa  a  fall  laaftb 
Ifltarlaeb  aaeaaa  dear  an  the  rear.  Tba  frant  taM 

tba  staadaN  19*  panala  wHb  66  laebaa  af  balabt 
and  20  laebaa  daap.  It  la  aback  aiaaatad  an  a 
heavy  atad  platfana  and  baa  a  twa  lack  pratraaUa 
felly  aavarlnf  ana  aide  ta  aecaaiaiadata  wave  trap 


rtqairtd  on  oil  orders.  Minimum  or^r  occoptod 
—aS.OO.  Illinois  residents,  ploese  odd  rogulor 
so  lei  ton  to  vour  ramittence. 
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MISCELLANEOUS  SPECIALS 


with  tube  and  aboek  mount,  but 

km  battery .  —  1.95 

0-16 — Antenna  ooU  aaembly  aluc 
toned  uaed  In  BC  603  receiver. 

VToqueney  ranfe  20-27.®  Mo.- 

tuUy  Bblefded . New  10  tor  ll.Sf 

1  83  F — Five  Ineb  860  decree  eom- 

pam  Indicator  and  Selayn  receiver  84.95 

A-81-3  Transmitter  Selayn  tor  182 

Indicator .  — —  2.48 

(Both  $82F  A  Tr  na.  Selayn  for  $7.69) 

TEST  EQUIPMENT 

N..  M-tS2  JwkM.  A.«l.  Owlll>t.r. tn.H 

N..  IS5  A  RCA  OkIUmcm . •••*  n.W 

Na.  M-*4«  Tri.l..ll  OwillMMM . M*  At.M 

PRICES  UPON  REQUEST 


T83/AP 

TSIOA/APN 

TSIS/APN 

T8l9/APq5 

TS27/T8M.I 

TtSi/AP 

T85S/APN-I 

T»62/AP 


CONDENSERS 


Caeh 

I  mfd  6000  VOC.  OIL  FILLED . 61.96 

.0002$  aifd.  25000  VDC  OIL  FILLED . 2.65 

so  mmfd— 6KV— 6  AMP.  Vacaum  Cead .  1.16 

AS>I38/ARN— 10  INCH  STREAMLINE  LOOP  aa 
aaed  with  dlraetlee  fladlae  raaaivan.  FIxad  peal* 
tlea.  ia  Maal  fer  plaaaa,  beeta,  autaaiaWlaa 

Naw  $1.66 

RA  52— RECTIFIER 

A  Transtat  aantrelled  raetHlar  to  predaaa  hlfb  volt* 
ape  DC  fraai  a  110  VAC  60  ayale  aaerea.  Up  tp 
12.600  waits  DC  at  50  atta.  Matarad  hlpb  valtapt 
(0*16  KV)  and  eerrant  <•*26  MA)  Naw. ..  .674.60 


SCR  625— Famous  Army 
Mine  Detector 

Caaiplata  Ut.  brand  saw  la  ariilnal  anHeaaa  atyfa 
earrylat  aaaa.  Lam  Battarlaa . $79.50 


POWER  RHEOSTATS  OIL  CONDENSERS 


type 

^  POTENTIOMETERS 

TYPE  **J**$1.S0  I  TYPE  $2.50 


20K-200K-20Kt  7S0K- 

45K-27R-25#0t  SOOK- 

7t0K-7e0K-7#0Kt  Imet 

*  14*  screwdriver  slotted  abaft, 
t  Knob  type  abafL 


BATHTUBS 


TRANS¬ 

MITTING 

MICAS 


Typp#  Typed 

aid  {▼dewitype  ea.l  mM  ]Tdovl$ypa| 


100  8.51  .083 

26  1.24  .05 

100  8.51  .1 

36  2.22  .15 

60  2.84  .35 

100  8.75  .  85 
60  2.84  .5 

100  8.98  .75 
60  2.84  1 

100  4.21  2 
36  2.47  4 

160  4.22  8 
Specify  whathar  ahaft  required  25 
ia  for  knob  or  actawdriver  adjuat.  40 
SO 

Ak  SELECTOR  M* 
SWITCHES 

Me  Poa.  Deck  Type  Each  S'Slf 
1  11  1  Bak-n  abte  .40 

1  31  8  Bak-nabte  .89 

3  2  1  Oer-abtf  .50  'Sm 

3  6  2  bak-oditc  .40  '\\’Y 

3  11  2  bak*ahtf  .75 

8  4  2  bak-n/abtg  .58  nU 

6  8  2  Cer-n  ebt«  .96 

6  11  0  bak-n  abtg  1.95  ^*$9 


.001  1200  4  :.8l|.03  600  4  |  .55 

.601  1200  •  1.811.02  1360  ®  t.24 

.0018  '  600  4  .181.027  600  4  .44 

.MIS  '600  I  4  i.lM.OU  1600  I  4  i  .99 

(Many  othar  typaa  la  atack) 

"UG"  and  “UHF"  CONNECTORS 

UG-9/V  UG-29/U  88-lSPN 

UG-IO/U  CG-27/U  88-22R 

UG-I2/U  UG-^/AU  88-22SP 

UG-14/U  UC-57/1;  68-2R 

UG-15/U  UG-Se/U  88-2SP 

UG-14/U  UG-U2/U 

UG-18/U  88-lAC  PBtr^e 

UG-19/U  88-lAP 

UG-2e/U  S8-1D  QUOTED 

UG-2t  U  88-IR  ON 

UG-22^U  88-lRTV  REQUEST 

UG-24/U  88-lSP 


(Many  other  typae  In  atock) 

“IN”  CONNECTORS 

Larg«  Variety  Available 
At  Great  Savinet 

%•»*  rMT  WM.  Mt  M  «  «Ml. 

BIRTCHER  TORE  CLAMPS 

••ie.A  «6se.Ea 

•6te*AI  A  M  #626*0 

#626.Al4nP^  #626.01 

sst:.  ouC.  isig?. 

#6S6-R7  #626*034 

MICROSWITCHES 


300  Jenea  . 

i.x.5  300  Conneetprs  BARRIER 

m»  IS*  P.I0I.J4  . 25  strips 

ix^l  «0O  LlOl'-b-MOD.'!.'  ll?  L!^v . 1! 

»%.»$  too  S-3a.AB  . IS  . . 

Il.l  4-SOO  S.3(M.CCT  . 25  . M 

ta.25  4-1100  P-30e-AB  . It  l#-240  . 3t 

lx.S  100-000  P-30e-CCT.L . 33  13-140  . 4t 

|015>03x.046l.00x.l3/  S-30e-FHT . 24  10.240  .  GO 

All.  anllxM.  CHAN-  E'ilJ'J®. . 4.I4I.UW  u 

NCL  Typ«.  Swcl.l  J  I  J  CCT-L . «  1  •  » 

PrieM  M  naiMct  P*3I6-FHT . 40  /*'ai*T  . .46 

pocaa  an  raauaat.  P.315.EB  . 36  II.I4|.V . 7a 

"  '  '  - P.3I5.CCE . 46  I2.UI.Y  62 

SHOCKMOUNTS  ;«  |3.I4..y  . i’  m 

_____  P-324.FHT . 74  '••'<1-^  .  1.02 

P.324.tB  . 5t  2-I42.Y . 2t 

NWajpl^  S-330-AB  . t4  4-I42.V . 30 

M  MS . S 

.  :S  -llfv  ;;;:::::; 

IMPR.2  '  l  ib  15  53  <-l»l .  1.30 

iSp  3*  ■  ilb'  15  r-2412-SB  . 61  5-131  .  I.IO 

ISp-.:::;:  offi:  :15  n  4.152 . i.S 

156P-4 .  4  1b.  .26  V««  7902  . 64 


MICROSWITCHES  SsSph-is  iSiS: 

ieSpD  15  '  16  1b;  lilB-Sfi-CE 
motel  houaina  norm,  on . 64  ^eeFi^iP. .  10  ip.  .»vi  . 


dnwvv^rvawvrv  a^  8.3I8*AB  . 

_ _  P-324.FHT 

P-324. EB  . 
S*330*AB  , 
6.404.AB 

- - — *  P.4M.AB  . 

IMP-l .  I  Ib.  .15 

1MP3 .  2  1b.  .15 

lMPR-2. . .  2  lb.  .15  I  'jW-IB 

lMP-3 .  31b.  .15 

IMP.4 .  6  lb.  .26  * 

156P-4 .  4  1b.  .26  S*S*5f 

156PH.S  ..  8  lb.  .45  L'eTnlrl 
156PH*i5..  16  lb.  .49 
154P.4 _  6  1b.  .35  S-»)2-CE 


E  . 3.52  I  6*54  . 

E .  3.96  I  8*6  . 

Many  other  types  In  stock 


MALLORY 
PUSH  SWITCH 


B.7Tl«W0*8?DTt™"Vii.;i;  •**  ??»rHN.-M.M!b.  Iw  M«„  .thor  typ«  lb  .tech 

**'.  1-drculu:  on.  OS  ud  on.  cl  .50  iOOP-*!!..  112  Ib.  .58 

#W2.RLt  (not  Ulua.)  BPffT  '  '  —  #sf\ _ AiAl  I  ADV 

leaf  actuator,  norm,  cl . 56  -eabAA.fcjAi  sAABnc 

(II-RI.2T  (Dot  Uliu.)  8P8T  10.  TERMINAL  BOARDS  biipu  exuivp.u 

roU.r  pliDUcr.  norm.  ^  ^  PUSH  SWITCH 

c.fl.E.  KwiTCin7nT  Viii.7nsVoi^  *2001  8.P.,  mk.  cmi..  m«-l . 45 

*CRim-CI03A3  8P8T  clOMd  ..  .H  *2003  S.P.b.T.,  lim.lMk . 40 

*CRI07l>.CIt5E3  8P8T  onra . 50  »2tOOL  8.P.O.T..  Ml  . 4* 

SCRI070-CI03R3  SP8T  cKM  ..  .50  5  Itml.M . ••  *20M  O.P..  nika  2  imi-L . 50 

»CRir70.CI23C3  DPST  op/cl  ...  .50  5  temlll.l .  1.67  *2e04L  D.P.,  mM*  2  M . 55 

(Maay  atbar  ia  staok)  12  tanilaal . 2.461  #2066  D.P.D.T.*  aaa.Iaak . .  .65 

HUNDREDS  OF  OTHER  ITEMS  AVAILABLE 
Opsn  •/#  tp  RatPd  CPiaaras.  Prioaa  aat  FOB  aer  wbaa  NYB  aad  aakfaat  ta  abaape  wtfbaet  aaNaa 


I  #2661  8.P..  make  eaat..  paa*L. . 


TUBE  SPECIALS 


CATHODE  RAY  TUBES 


SEARCHLIGHT  SECTION 


D.  C.  MILLIAMMETERS 

I  MILLIAMP.  WEST.  MX-33,  SV  Bound  flush 
bukeUtc.  buck  sculs.  ckUb.  140  500  MA  • 

I  MILLIAMF.  WESTtNBNOUtC  NX.3».  3V 
Bound  fl.  bkko.  (JAN  typs  MBS5W001DCICA) 

spproi.  53.7  ohms  rcslstmic*' . #  $7.50 

|.•.^IIILLIAMPt.  WEST.  ELEC.  C.IO^.  SH' 
Round  fl.  bnkcUU  ccmueotrte  stylo  mofomsnt.  no* 
pros.  100*  dofloeUon  sc.  cnUb.  50-0-00  <9 
II  MA..  SIMPSON  n,  SV  Round  flush  bnk^to 
CMS  <JAN  m  IClUOWOlODCItA)....*  fSOO 
50  MA..  6.  E.  OOUl.  4V4'  Bound  fl.  b«ln  #  KM 
ISO  MA..  6.  E..  00-13.  r  Suusrs  ft.  bnke  «  p.10 
200  MA..  MARION.  3VI'  Bound  flush  bnks  luifs 

200  MA..  6.  E.  00-41.  Bd.  flush  bnks  S  |l.60 
300  MA..  6.  E..  00-13.  r  Squnru  fl.  bnks  #  KM 
500  MA..  fi.  E.  00-K  S'  Squniu  flush  bnkeUts 

,  ...  .  0  $1.10 

500  MA..  OCiUR  AMSCO  312.  S'  Squnrs  flush 

bnko  . m  $5.00 

•M  MA..  6.  E.  00-41.  SH'  Bound  flush  bukellto 

(JAN  type  MBS5W-S00DC11A) . A  $ft.M 

USN  CV49Sn 
ADAPTER  KIT 
Por  00  oiHl  0  Toot  Soft 
This  sdnpter  Kit  consists  of  4  spedsl  sdi^srt  snd 
clip  Isod  to  cosMe  ths  model  OD  sod  OQ  Trsoscon- 
duetsoce  Tube  Testers  to  secotnmodste  rsdsr  tubes 
315A.  703A.  707A  A  B.  71SA.  444  sod  slmllsf  tubes. 
Cossplete  In  portsMe  osk  chest  (supros.  7*  z  4' s  S') 
with  instruction  sheet  snd  test  dsts.  Weeton  Model 
$990 . ONLY  $0.M 

PORTABLE  TACHOMETER 

Muttlplo  Ronfo  ConHimom  liMkotNif 

nis  unit  is  of  the  centiifussl  mechsnlcsl  type  sod  is 
desUned  to  show  1NRTANTANROU8LY  sod  CON¬ 
TINUOUSLY  the  spe^  or  cfaiuice  m  meed  of  sny 
rerolTlnf  shsft  or  surfs^  No  stop  wstcb  or  other 
mccheniem  regulred.  ^ 

•  Three  rsoges  In  B.P.M.  snd  three  In  P.P.M. 

LOW  RANGE  390—1,300  (Ee.  dlrlslon  eQUSls 
10  B.P.M.)  t 

MEDIUM  RA.NaR  l.OOf— 4.000  (Bs.  division 
eQUsls  10  R.P.M.) 

HIGH  RANGE  3.000—12.009  (Es.  dlrlslon 
equsla  100  B.P.M.) 

•  lATte  open  disl  4  dlsmeter 

•  Buigedly  oonstruoted  for  hesry  duty  ssrrloe 

•  BsU  besiins  snd  oUless  hssr1n<s- 

•  ResdUy  portsble— Pits  nestly  Into  bsnd 

•  Oesr  shift  for  selsetlnc  loer.  msd..  high  rsnass. 

Msde  by  Joom  Motorols,  Stsmford.  Connecticut. 
7H'  L  X  4*  H  X  S'  W . YOUR  COST  $37.59 


A-  C.  VOLTMETERS 

15  VOLTS.  WEST.  NA-35,  3V4*  Bound  flush  bske- 
Ute  esse  (JAN  type  MSUWOISACT)  A  $5.M 
4fl  VOLTS.  WESTIN6H0USE  NA.33.  Bound 
flush  metsl.  blsek  sesle  luminous  msrklnis 
(Ttisss  were  orlxlnslly  csllb.  for  400  cycle  use 

but  bsve  been  i^.  for  90  cycle) . A  53.55 

75  VOLTA  WESTM  517.  r  Bound  flush  metK 

rtns-clsmp  type  mtn,  non-flsnced . A  52.96 

390  VmTS.  TRIPLETT  232-C.  2H'  BomS  flush 
metsl  csss  . A  $9.00 

A.  C.  AMMETERS 

109  MILLIAMPERE8.  WESTON  47A  9H'  Bound 

flush  bskellte  esse  4o0  odes . A  $1.50 

150  MILLIAMPEREA  6ENERAL  ELECTRIC  A^22. 

3V4*  Bound  flush  bskeUte  esse . A  $4.95 

500  MILLIAMPERES.  WESTON  470.  SV  Bound 

flush  bskeUte  csss.  400  miss . A  Km 

M  AMPS,  WESTINGHOUK  NA-M.  SH'  Bound 

flush  bskeUte  esse,  2S  to  500  cycles . A  50.50 

00/129  AMPS,  DUAL  RANGE.  BURLINGTON  32xC. 
8H*  Round  flush  bskeUte.  5  Amp  movement,  ei- 

terasl  current  trsnsformer... . A  $7.50 

7$  AMPA  BURLINGTON  #  S2xC,  3H*  Bound 
flush  bskeUte  osse . A  $4.05 

RADIO  FREQUENCY  AMMETERS 

120  MILLIAMP8.  SIMPSON  12$.  ZW’  Round  flush 
bske.  srbitrs^  llnesr  sc.  csllb.  0-10  with  esp- 
tlon  output  units,  ext.  theraoeouple - A  $7.10 

1  AMP.  GENERAL  ELECTRIC  00-44.  SV^Round 

flush  bskellte  . A  $11. M 

1.5  AMP.  GENERAL  ELECTRIC  DW.52.  IW' 

Roxind  flush  metsl  esse,  blsek  sosle . A  $3.50 

2  AMPA  SIMPSON  137.  r  Sgusre  flush  bskeUte 

msde  for  Collins  Rsdlo  Compsny . A  $4.M 

2  AMPS.  WESTON  425.  3^'  Bound  flush  bskeUte 

A  M  50 

2.5  AMP&  M«LINV6ck''M6'3MI,  'iV  Bound 
flush  bskellte  esse.  81x^  Corps  18*111  #  $4.50 

3  AMPA  WESTON  425.  SH'  Bound  fliah  bskeUte 

esse,  with  esiemsl  thermocouple . A  M.50 

3  AMPS,  WEST.  NT.35.  Z%*  Round  flush  bskeite 
esse.  (JAN  type  MR35WM3RFAA)  A  $AM 

0  AM^  WEST.  RT-35.  S'  SQUsre  flush  bske- 


BC-1161-A  RADIO  RECEIVER 

159  to  210  Memcyclee.  Opwstes  off  115  volt  99  cycle 
l*ower  Supply  Inductsooe  tuning  for  AP.  Antsnns, 
deotor  snd  oeelUstor.  With  s  few  modlOesttons  this 
unit  mskee  sn  Mesl  P.M.  Receiver.  £sch  set  com¬ 
plete  with  circuit  dlsgrsm  snd  the  14  foUowlBg  tuhei: 
r98N7  Csthode  Follower:  1-9H9  second  Detector: 
2-9SU7  1st  snd  Aid  AP.  AmiK  l-9flH7  Video  Amp: 
S-9AC7/1892  1st.  tnd.  SidlP  Amp:  I-9AB7/183S 
4th.  5th  IP  Amp:  1-9009  Mod;  1-9J9  Oec.;  1.9U4G 
Beer. :  1-9E6  Tuning  Indlcstor. 

Cmnptom  in  s  metsl  csblnet  id"  high  19H*  ond 

BC-1U0-A  TRANSMiTTER 

157  to  157  Megscycles.  Operstes  off  117  Volt  90  cycle. 
Contslns  US  volt,  1535  AP.M.  Blower  Oenersl  Rsdio 
200  B  1.5  Amp.  Vsrlse  19  tubes.  0-5  Kilovolt  3Vb' 
meter  trsnffommfe.  relsys.  circuit  hvsskers  too 
numerous  to  list  C^plete  In  metsl  esMeot  17%'  x 
I3H'  z  15*  wlfh  Mreult  dlsgrsm . A  in.M 

GASOLINE  HEATER— MOTOROLA 

...  .  w  .. 


II*  MICROAMPERES.  WESTON  *45,  4H.  Bound 
flush  bskeUte  esse  (red  Une  st  99)....#  S21.90 
500  MICROAMPERES.  G.  E.  DO-41.  SH'  ^und  fl. 
bske.  sc.  csllb.  O-SO  KUovoUs  D.C.  spprox.  t!>0 
ohms  reslstsooe  . A  $5.95 


MARITIME  SWITCHBOARD 
I NSTRUM  ENTS — ACCESSORI  ES 
33S  CaiMl  St.,  N.  Y.  13.  N.  Y. 
Worth  4-S2I7 


TYPE  TYPE  TYPE 

12SG7  OZ4A  807 

12SH7  VR1 50/30  808 

12SK7  42  813 

I2SR7  357A  8308 

35Z4GT  803  866A 

50L6GT  80S  9005 

Prices  on  Request 


TYPE  TYPE  TYPE  TYPE  TYPE 
1A5GT  2E22  6AQ5  6C6  6SG7 

1G6GT  2X2  688  6H6  6SH7 

1LD5  3AP1  6B8G  6J5  6SK7 

1LN5  6AB7  6BE6  6J5GT  6SK7GT 

1R5  6Aa  6C21  6K6GT  6SS7 

154  6AK6  6C4  6K7GT  7Q7 

1T4  6AL5  6C5GT  6N7GT  12A6 


All  tubes  are  brand  new  standard  brands.  This  offer  subject  to  change  without  notice 
and  prior  sale.  Terms:  25%  deposit  with  order,  balance  C.O.D.  $25.00  minimum 
order. 

MANUFACTURERS:  Interested  in  EXPORT? 

CONTACT:  MICHEL  LEVIT 


LOPOLITAN 


MANUFACTURERS  AND  DISTRIBUTORS 
OF  ELECTRONIC  PRODUCTS 
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PHOTOCON  SALES 


MAIL  ORDER  ADDRESS 
10M.2  N.  ALLEN  AVE. 
PASADENA  7,  CALIF. 
SYCAMORE  4-7 IS* 
RYAN  1-R27I 


RETAIL  SALES  STORE 
1240  EAST  COLORADO  ST. 
PASADENA  1,  CALIF. 
SYCAMORE  *-7217 


APRIL  SPECIALS 

Write  tor  our  Latest  Sales  Bulletirts, 
TRANSMITTERS — RECEIVERS 

FL-S  Rlllt*  Fllt«r$  . NEW  l.»S  ' 

BC*7M  IntRrvtiRii*  AiiiRlM«r.  tubes,  bsttenr 

opersted . NEW  8.95  i 

Trsntfsniisr— High  soltAge.  Oenergl  Electric 
No.  6949101,  Wngle  phAse  l*lste  15.550 
volts — 5.8KVA.  Input  115  volts  5/60  cycles.  i 

Fllsment  5  volts — .065KVA.  Input  100 
volts  50/60  cycles... EXCEL.  CONllITlON  59.50 
VarlM  <}enersl  Rsdlo  Type  50A  115V.  60 
cycles— 5KVA . EXC.  COND.  96.00 


BC-IOJ*  ,„.0« 

TS-224  bumont  b*©»l«trMh. -GOOD  USED  ITO.OO 
MsMsr — .'K)  megs.  500  volts. ..  .EXL.ELLENT  75.00 

'"S" 4..0* 

I.JJJ*  T«,  *M  fo,  AlW-7  ^ 

I^A  Test  Sit  for  «CR*5»-C^plete  with 
msnusl.  originsl  fsctory  pecking. ..  .NIW  815.00 
LM  Frsoeseey  Mstsr  with  celilwetlon 

cn'stel,  tubes  . CTCELLENT  79.50 

BC>22i  Frseusney  Mstsrs.  Complete  with 
cllbrulon  boota.  cry.<.l, 

Tt-K/APN  TmI  S«l . GOOD  CONDITION  47.50 

StuOarO  8lin»l  Cmmlar  —  MM«ar^nt« 

coo..  Model  78.B 

49.50 

GnaralM--  Model  M  for  AN/AP013. 

M.d,  b,  MIT. 

WMtwi  M«4«l  900  VoHattM'  0-90.000  jnlu . 

with  4  Model  505  multiplier. . JS-Ji 

LU-I  Radar  Tmt  Rat . 

BC-OO*  Fraaaaacy  Matar . EXCEUd^ST  17..50 


Alotraft  IlKelTer,. 
ART- 13.  and  ATc  Trajumitters.  rieaaa  lend 
US  your  requirements. 


SCfl>522  Tr*nsMltter>Reeeivsr  Sets  —  Com¬ 
plete  with  PK-94  dynemmor,  BC-608  Coii- 
trol  Boi.  BC-631  Jsck  B«i,  AN-104A 
Antenas.  plugs,  recks,  and  mnuntt«.  New 

s^-p^.ries  . EXCFXIaJ:NT  8  75.00 

kPB4  Weeeivsr  with  TN  17— New-  Write  for  prlo  v 
Mine  Dstscter  8CR62S  for  locstlng  metsl 
undergnmnd  pipes,  prospecting,  etc. 

With  manuals . GOOD  THED  89.50 


Sslsyn  TransMlttsr -l*ioaser  lost.— AY 
14  excellent  tor  indicator 

EXCELLENT 
Lew  Inertia  Meter  Tyte  No.  10047-8A  24 
volt — Pioneer  Inst.  ’* — '  ‘  “  "* — 


BC*379  Transmitters,  Complete  with  tubing 
units,  plt^s,  djmsmotor,  mountings,  mlcro- 

•^A*2!L^  parked . LIKE  SKW  89.50 

II5/ARN7  Cempass  — ■  Complete  installation 

ttr  AOA  T  ^  m  ^ _  EXCELLENT  65.00 

®G*464  Target  Bseetver  !t  channel  rmnote. 
si^Hirhe  relays,  battery  csse.  antenna  — 

. brand  np:w  14.95 

1;.**.®.^^  Bs^war  . UKE  NEW  385.00 

BU-19  Beemvan  Complete  . Ninv  J7.5« 

Campass  Baeahmr.LIKE  NEW  24.50 
B^WO  Transmitter  50  watt  rack  t>^- 


l*rectidon  lYpe. 


Onan  Meter  Generator  Set  MG  Q-1  Oeher* 
aiea  115V.  AC  5.3  amps.  86  D.C.  100  watts. 
480  cycles  3.8  amps..  Motor  115-830V.  60 
cycle*.  Single  ptuuie.  2450  RPM  10.5 

amps . NEW 

PE-94  Oywameter  Pewar  Supply  for  8CB-588 

THED  . 83.50;  . NEW 

PC-206  Invprtar  800  cydea— Will  power  AFN4 
and  APN9  S4V.  D.C.  Input . USED 


T)pe  C  . «HK>D  U8EI»  18.95 

Waatan  Cleetrleal  Taehematar  Model  54.5 
for  use  with  724  Generator  0-2000RPM 
Ratio  2:1  . NEW  14.50 

RitpHt  Mater  CWI  60.UU  so  e 

P  O.  ASB  Radar  with  manual. LIKE  49.5 

Engine  CytlnOar  Thermemeter  Teeter— Mark 
11  Wheelco  Inst.  Co.  Iroo-CoDstMtan, 

per-t'on.'btantan  0-350*C . EXt'ELLEVT  49.8 

Engine  CylinOer  Thermemeter  Tester— Wheel¬ 
co  Inst.  Co.  Iron-Constantan.  Cop^  Coo- 
stantan.  Chromel-Alumel  0-1400^C. 

EXTRLLENT  69.1 
TS.24A/ARB2  Test  Osclllater.  .EXCELI>:NT  99.: 

We  will  buy  new  or  clean  u.vd  ARC-1.  ABC -3. 
ART-13,  BC-34H  original  condition  or  converted 
to  U5V.  AC.  BC-342.  BC-Sll.  TVat  Equipment, 
etc.  All  letters  will  be  aiuwered  prwnpW'; 
Please  list  equipment,  condition,  and  lowcet 


HIGH  VOLTAGE  OIL  CAPACITORS 

1.  mfd.  20.000  WVDC .  29.53 

15  mfd.  2UOO  volt  intotoOash .  10.00 

.65  mfd.  12.500  WV'DC .  12.95 

.25  mfd.  2»l.000  IVYDC .  9.95 

1.  mfd.  6000  WVIK .  5.95 

We  have  hundreds  of  new  oil  and  high  voltage 
mica  cepadtors.  Send  us  your  requirements. 


PC-73  Dynamo  Power  Supply  for  BC-375 

lOOOV.  DC.  Output . EXCELLENT 

BA-62  BeetIBer  Power  Supply  for  RCR-522 

U5V.  A  C . LIKE  NEW 

Deice  Meter  -27  volts  2-4  amps-  -3600  RPM 
Constant  Speed.  Model  A-il55  Governor 
Type  Shunt  . . NEW 


cushions 

^NEWS^ 


MatchiagTraniT^mer  icm-  M.s  :;ii 

Cerds  «  ft.  tinsel  rubber  coveitd 

S<Mii4  Pnrmd  Hm4  and  CbMt  SM>-  M^^- 
r^ured  by  U.  H.  Instrument  Co. 

USED... $4.95  Each;  PAIR 


PLQ-171.  PL-172.  PLQ-60,  PLQ-63.  PL-147. 
PL-14H.  PL-151.  PL-152.  PL-15S,  PL-154. 

PL- 1.56.  PUl-103.  Plugs  for  ARC-l,  AIU'-3, 
ARC-5,  BC-375,  8CR-522.  BC-348.  GP-6.  OP-7, 
LM  Frequency  Meters  and  many  others. _ 


dla.  Rolls  -White- -Single 


ATTENTION  PURCHASING  AGENTS 
BUSINESS  MANAGERS 
WE  BUY— WE  SELL— WE  EXCHANGE.- Wl 
PAY  CASH  FOB  YOUB  INVENTQBY  NO 
MATTEB  HOW  SMALL  OB  LAB6C. 
—TURN  YOUR  OVERSTOCKED 
ITEMS  INTO  CIRCULATION 
Microwave  K  Bond  2400  MC. 
TSKI-SC  Spectrum  Analyser 
K  Band  Flap  Attenuator 

X  Bond 

4X  X  Band  Seectrum  Analytsr 

TS  12  Unit  I  USWR  Measuring  AmpllSar,  2  chan 

TS  12  Unit  2  PtumMng  for  above 

TS  33  X  Band  Power  and  Freeuency  Motor 

TS  38  X  Band  Pulsed  Signal  Generator 

TS  36  X  Bend  Power  Meter 

TS  48  Band  Signal  Generator 

T8  146  X  Band  Signal  Generator 

TS  263  Navy  Version  ef  TS  146 

TS  62.  TS  102.  TS  106 

X  Band  Magic  T  Plumbino 

X  Band  TunaMe  CryoUl  Meunts 


PRICK 

26.56 

8.69 


PRICE  I  TYPE  PRICE  I  TYPE 

16.66  I  7I7A  1.19  66911. 

4.99  7I6AY  EY  46.96  I  872A 

19.95  726A  B  C  I)  Y  |  676 

8.66  99.66  676 

19.66  72tA..  2.99  664 

14.96  722A .  8.95  869 

4.99  728A  B  18.99  669R 

7.95  724.4  2.95  918 

8.99  724B  8.99  914 

19.99  729A.  9.99  981 A 

8.99  726A  .  6.99  994 

7.99  i  726B  .  86.66  999 

9.99  I  726C  69.96  996 

27.96  726.AY  .  27.66 , 957 

8.99  '  786A  6.99 ' 996A 

1.99  666  1.66  999 

4.99  861A  .  .  1.66  979A 

2.99  862  8.66  I  991 

6.99  863  2.99  1286 

6.95  869  9.99  1611 

.79  667  1.69  ■  1618 

7.99  668  4.69  '  1616 

6.99  869  2.49  1619 

1.99  816  11.66  1626 

2.99  813  7.99  I  1622 

49.66  ;  814  8.95  1624 

49.66  '  819  9.29  1629 

9.95  829  9.99  1891 

2.79  i  829A  11.99 ' 2691 

29.66  829B  14.99  ,  9612 

22.96  892  9.99  8618 

7.96  882A  9.99  :  86I3A 

7.96 , 833A  49.99  8614A 

8.99  834  7.99  I  8626 

2.99  836  .  4.95  i  8625 

48.98  837  2.99 . 9661 

48.96  :  838  4.95  9662 

17.99  845  9.99  ;  9663 

27.66  849  32.96  9664 

9.99  991  49..96 , 9669 

7.99  866,..  4.99  -  9666 

12.99  861  .  89.96 

29.66  866A  1.79  i 


TYPE 

242C 

249C 

296TL 

274B 

364TH 

364TL 

867A 

816A 

812A 

328A 

827A 

896A 

396B 

397A 

368AS 

87IB 

389A 

888A 

398A 

394A 

MX4681 

417A 

434A 

446A 

446B 

496TH 

496X1. 

464A 

471A 

927 

WL936 

WL931 

761A 

763A 

769A 

766 AY 

766CY 

767A  . 

767B 

7I4AY 

715A.  . 

7I9B 

7I9C 


TYPE 

3A9  . . .  . 

3B24 

EL8C 

8C22  . 

8C23  . 

3C24 

K:49 

3DP1  A 

8E29 

SN4 

4A1 

4C27 

4J29 

4J26 

4J36 

4J31 

4232 
4J33 
4J37 
4J38 
4J39 
4J41 
4J92 
4J62 
C9H 
9BP4 
I  9CPI 
9CP7A  . 
9D21 
9J23 
9229 
92P1 . 

92  P2 
92  P4 
5LP1 
6C21  . 
C6A. 
7BP7  , 
7DP4 
I2AP4 
19R.  .  . 
NE16. 
PG17 
RX2I 
RX39T 
RK19. 
RK72. 
RK73. . 
FG99  . 
I#6TH 
FG165 
F128A. 
263A  . 
211. . .. 
2I7C... 


TYPE 

OA2  . 

OA3 

OA4G 

OB2 

OC3 

OD3 

C:iA 

CIB 

1B2IA 

1B22  . 

IB23 

1B24 

1B26. 

1B27 

IB32 

1B38 

IB4i 

1B96. 


1N21 
1N2IA 
1N22 
1N23 
1N23A 
1N23B 
IN27 
1N48 
1S21 
2B2i 
2B26.. 
2C84. 
2C46.  . 
2C43.  . 
2C44.  . 
2C9I .  . 
2D2t. 
2E22 .  . 
2E86 
2P2I.. 
2226.. 

2227.. 

2231.. 
2232 
2286 

2188.. 

2242.. 

2249.. 
2296 

2261.. 
2262  . . 
2K29. 
2K28. 
2K29. 
2K49. 
3V8G. 


4S  S  Band  Spectrum  Analyser  _ 

TS3A/AP  S  Band  Power  and  Freguency  Meter 
TS  129.  TS  196  ,  ^  « 

RF  4  Dectrieally  Tuned  S  Band  Echo  Bex 
BC  1277/MABQ  S  Band  Pulsed  Sifnal  Generator 
PC  162  Hlfh  Power  S  Band  Signal  Generator 
L  Rond 

Haseltlne  1030  Signal  Generator  149  to  239  Megacycles 
Measurements  Cerp.  type  84  Standard  Signal  Generator 
TS  47.  40  to  400  MC  Signal  Generator 
TS  228  _  , 

Broodcost  Wove  Bonds 
I82C  Rider  Chanalyst 
Short  Wave  Adapter  for  I62C 
TS  174  Signal  Generator 

Osclltoscopus 
BC  I287A  used  In  L2  sets 
TS  34  Oscilleseopee  WE 
Supreme  984 

Audio  Fruqwuncief 

RCA  Audio  Chanalyst 

OHiur  Tost  Cqoipinunt  ond  Muturs 
TS  19/A  Magnet  Flux  Meter  _ 

General  Radio  V  T  Voltmeter  72SA 
Calibrator  WE  1-147 

General  Radio  1000  eyelee  type  213 

Vibrators 

Limit  Bridges 

IBeenten  Standard  Induetancee 
Weeten  Meters  types  430.  426.  741 
Model  40  Pyrometer  ^ 

Rawsen.  meters  O-lO  Microampere  0-2  Millivalt 

RADAR  S6H  a  Porta 
APS  3— APS  4— BCR  2S4 


WE  701A  can  b«  uMd  tor  o  Sapar  813 


$25.00  Minimum  Order 
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iniversafs^"^''^'  corp. 


GIGANTIC 


Dl«.  Mo.  of  Wlndlnc  Ovorall 

Rlb«  L«ii(th  Loncth 

t»  9  l-S/4*  5* 

**  14  l-S/8"  5" 


TYPES  A,B,C,D,E  BASES  FOR  TARI008  TUBE  SOCKETS  YOOB  CHOICE  .05 

F  -  COIL  FORMS E'DIA  LOBO.  85  GROOVES - .10 

0  -  STAMDOFF  II8.V*'x  Z'/b'  THREADED  BOLE  OME  EHD  -----  .06 
H  -  STANDOFF  IMS.’/fe’X  1^"  AND^'X  i' THREADED  HOLE  BOTH  EMM. 08 
I  -  IMSDLATED  SPACERS 1^'  THREADED  BOLE  BOTH  EMUS  -.015 

1  -  COIL  FORMS  1/i'X  ll^"  88  GROOVES  -  BOLLOW  - - .08 

K  -  4  PROMO  TUBE  BASES  -  STANDARD - -.10 

L  -  4  PROMO  TDBE  BASES  LESS  ALL  PINS  -  - - .05 

M  -  COAXIAL  BFJU)S  S/li  \  3/g'  -  hoiE  (pER  lOOo)  -  1.50 
M  -  HIGH  VOLTAGE  FEED  THRO  IMSCUTORS  I/2'L0RCl)i^>TERALl.  -  .08 
0  -  HIGH  VOLTAGE  FEED  THRO  IM8mjlT0RS.y4'L0M0lJi'0VERAU  -  .08 
P  -  SqCARE  IMSOUTED  SPACERS  ^'X  1"  THREADED  BOTH  ENDS  -  .08 
q  -  SqCARE  IMSDLATED  SPACERS  ^  X  1^' THREADED  OME  END  -  -  .08 
R  -  SqOARE  IMSDLATED  SPACERS OME  EMD  -  -  .08 


S  -  THREADED  COIL  FORMS 


TODH  CHOICE 


SEND 

FOR  OUR  latest! 
BULLETIN  ON 
CURRENT/^I 

SPECIALS 


8-8/8’ 


T  -  RODMD  IMSDLATED  SPACERS  y^’X  1  Vf’ 

D  -  RODMD  IMSDLATED  SPACERS  .^‘X  1  * 

S^nPLES  SENT  TO  BON/I-FIDE  MFfr.  ONLY 


THREADED  BOTH  E!ID6  •  .OS 


M  UNIVEHSAL  RADIO  SUPPLY  CO 


1729  So.  Los  Anfolos  Sf.  Los  Angeles  15.  Calif. 


OVER  200.000  REUYS 

IN  OUR  VAST  STOCK-GUARANTEES 

fSff  OUK  MAflCM  AD) 

HERE  ARE  A  FEW  MORE— 

Al'TOLlTK  Bt  HOL£NOIl>A  S4  VDC.  lim 
Amp.  Contacts.  Double*  Mak«.  .  . 

CLARK  type*  K— A1C380  34  VDC.  300  ohm. 

4  l»8T.  N.  O . il.tS  M. 

I.EAC'H  10?7Br.WMl  A  N  T  K  N  N  A 
HWITCHINO  28  VDC,  DPDT.  285  ohm, 

ivramic  Insul . $3.M 

ikH  13588  8  VDC.  40  ohm.  3  PPT  $1.79  ett. 
STROMBKKU  D-43S3  (t^l^phone  typ«) 
12  VIX'.  2u0  ohm.  DPHT.  N.  O.  ..fl.tft  tm. 


IBS  5U4G  6AL5  616  7F8  19T8 

1X2  5V4G  6AU6  6K6  7Z4  35B5 

1R5  5Y3G  6BG6  6SN7  12AT7  35W4 

1S5  6AC7  6BH6  6T8  12AU7  SOBS 

3QS  6AGS  6BJ6  7A8  12BE6  S0L6 

THIS  IS  ONLY  A  PARTIAL  LISTING.  WE  HAVE  A  VIRTUALLY 
COMPLETE  LINE  OF  ALL  TYPES  IN  STOCK.  PRICES  ON 
REQUEST.  TERMS;  2S%  DEPOSIT  WITH  ORDER.  BALANCE 
C.OJ). 

TELETUBE  CORP. 

Phone:  Digby  9-0968-9  Coble:  Teletubes,  N.  Y.  C. 


AMKRTIL1>  TRAXSTAT  VOLT.AGE 
RKGCL.ATDRH 


103  to  126  V.  50.80  •  >.  3.1' 

Am  pa . f9.95  ra 


XMKRTKAN  FlLTKR  RRACTKIR 

at  2.5  Amps.  D('  3.3  ohms.,  3.5  KV 
5H"  X  7"  X  8“'  ov«>rall . fit 

wniTf  •  wm  •  I 


SURPLUS  COMPONENTS  FOR  SAU 

••tlitiifa,  aikM,  xfaeaiar*^  €k0km, 
!•>»«  trimaiart,  taakata,  *44  itams*  ate. 
furplua  lata  paiakcwad. 

EMflKE  ELICTtONICS 

Eax  41«  MI4woa4  Shrt^  Biaakhm  ft,  N.  Y, 
Phaaa  •Rfaat  t-lfli 


Convartad  to  27  mogocycla  dialacirk  haat< 
inq  unit.  Cm^ato.  S  K.W.  outpaU  S$00. 

e.  C.  WASHBURN 

V5  Owt^ht  Ptoca  En^laweaM,  N.  J. 

INC  3-ISI7 


’324  Canal  St.,  N.  Y.  C.  WA  Iktr  5-9642 
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SEARCHLIGHT  SECTION 


25  WATT  WIRE  WOUND 
POTENTIOMETERS 

Refer  to  Jaix.  Etootroalce  for  deeeription.  i. 

15,  to,  15.  80,  5^T5,  100.  850,  500.  500  ohm— 

8S.1S.  HATJ  mCE . 51.04 

IK.  ii.  5K . 11.20.  tOK . 51.40 

PRECISION  POTENTIOMETERS 

LMdlD,  MAnufMtur,.  Win  Wound  10.  13  ohm 

«301  . 31.20 

l.SK  ct.  3K.  SK.  30K-3  WMt .  1.70 

lOOK  15  wMt . 3.50 

CTS  Wiraweund  POTENTIOMETERS 

Hmm  excellent  enotroli  wero  mode  to  eell  for  It 
ench.  Ttey  or*  the  floeet  vw  potentlometen  mode 
in  the  two  and  four  wau  liae.  The  four  watt  baa  a 
1-8/15'dia.  X  11/16*  metal  body.  The  two  watt  baa 
a  1-^*  X  9/ir  faakaUte  body  Both  uae  DUAL 
wlpera  for  extra  quiet  action.  SPECIAL 

PBICB  . 5.45 

Four  watt:  0,  SO,  50.  100,  750,  IK.  1.5K.  8K.  3K. 


DCLAY  relay.  115  rolt  00 
n  with  double  throw  Micro 
Switch.  Can  be  art  fraea  m 
to  58  mlnutea.  Iweludea  at¬ 
tire  5S4*  X  4^5*  *  1%* 
black  cover. 


AN  CONNECTORS 

I  N  STOCK  AT 
50%  DISCOUNT 


3100,3101,3102,3106, 
3108  with  any  of  fol¬ 
lowing  suffixes: 


CHOKE.  Conaerratlvely  rated 
165  MA.  5  Heorlea  160  ohm 
dB.  t  Inch  Hlch.  8  4'  Mtr 
Ctr.  Worth  $8.  SALC^PRICC 

89  cents 


114S>UP  It-iP  2t-0S  2a-5F  |8S*8P  |S8-5P 

:ias-is  ,15-fs  ;2«-op  u-as  u-ass  35^  lit-iss 

lAS-IP  Ilt-Op  i5>15S  :M-AP  »-55P  ;82-l5P 

I4-2P  I1S-15S  'tt-lis  33-5S  33-84S  ,3t-5S  ‘83-1A8 

;iaS.8S  15*I5P  35-llP  t3*5P  M-IS  ltt*5P  ,53>UP 

I4S-5P  '15-llS  35.18S  t3-5S  34-tP  '35^S  '53-3SS 

14S>4S  IS-llP  85*US  33>0P  34-3S  38-4P  St-35P 

I5S>4P  ilS'US  tS-UP  33-t5S  M-3P  35-7S  lA-lS 

t4S-5S  :iS-13P  35-15S  a3>t5P  84>8S  85-7P  5A-1P 

148-5P  '15-18S  3t*15P  tt-llS  34-8P  3508  34-3P 

laS^S  18-13P  3t>lAP  33*11P  )4>4S  38-8P  34-78 

I4S-4P  15-148  3t>17P  33-138  34-4P  ;35-fS  34-7P 

14-78  15-14P  i3f-15P  i3-13P  34-58  '34.4P  34-58 

14- 7P  15-358  35-14S  33-138  34-5P  i35-llS  34-OP 

158-58  .15-35P  34-lOP  33-13P  34-7P  ‘35-llP  34-158 

t4S-8P  15-338  35-358  23-148  34-08  35-US  34-15P 

15- 08  jl5-33P  a5-31P  33-14P  34-Op  ,35*13P  !35-llP 

15-OP  15*358  35-338  33-158  34-158  ,  35-158  35-158 

15-158  15-35P  35-33P  33-15P  34-15P  35-I5P  ;34-15P 

'15-15P  15-3IS  35-338  32-158  34-118  35-158  135-lOS 

15-118  |15-31P  35-33P  33-15P  24-llP  35-178  45-18 

15-llP  135-lS  35-348  33-178  34-138  35-17P  45-lP 

15-138  '35-lP  35-34P  33-17P  34-148  35-158  45-3P 

15-13P  35-38  35-358  33-158  34-14P  M-ltP  ,45-08 

15-18  35-3P  35-35P  |a3-18P  34-158  25-108  45-118 

15-lP  35-38  35-378  33-318  34-I5P  35-lOP  ,44-1$ 

15-38  35-3P  35-37P  33-338  34-158  35-358  ;44-lP 

15-3P  135-48  35-258  33-73P  34-15P  35-35P  44-48 

15-38  135-4P  35-nP  <33-338  34-178  33-18  44-4P 

15-aP  35-58  35-308  33-33P  34-t5P  '33-lP  44-08 

lt-4S  '35-5P  33-18  33-348  34-lOP  33-48  ,45-38 

18-4P  35-48  33-lP  33-358  34-35P  33-4P 

15-58  3#-4P  33-38  33-35P  34-318  33-78  3567*3, 

15-5P  '35-78  33-38  33-348  34-358  I33-7P  ,  4. 4. 5. 

15-48  35-7P  33-48  33-34P  35-38  33-58  1  15.  13. 

15-4P  35-58  33-4P  33-378  35-3P  !33-tP  15.  35. 

15-58  '35-5P  33-58  33-37P  35-38  ‘33-08  34. 


POWER  SUPPLY.  PE2S4A, 
Radian  to  operate  from  It 
Tolu  DC  to  supply  plate  A 
ecrern  A  DC  filament  volte  to 
telephone  repeat*?  EE99  A 
TT14.  Sealed  in  original 

Kkinf  caaea  with  spare  rl- 
tor.  cable,  schematlo.  etc. 
_ 50.55 

^MTENNA  ANSO-A.  SC  ZA- 
175  w  MCt95  connector  for  BO 
545.  415  in  stock . 5  .55 


PULSE  TRANSFORMERS 

7P25.  Weetlnfhouaa  . 54.55 

•tl^.  Dlnlon.  S  %'  z  .'•V  >  5H  . 7.50 

501755-551.  RCA.  15/16^  dla.  x  1%*  blfb.  165 
turns  on  primary.  S30  tuma  secondary,  core  la  U' 
stack  of  .007  Inch  "F'*  laminations.  Mafnetic 
Metals  Co.  Audio  58,  used  to  form  7.3  microsecond 

Sulaee,  1744  in  stock . 51.50 

5I755-552,  RCA.  same  core  A  can  aa  501.  100 
to  too  turns,  used  to  form  t.t  microsecond  pulsee. 

570  pleoes  in  stock . $1.50 

Alinia,  Bendlx  1  Tfc  x  1  7/16  x  1  13/16*  can. 

nine  terminals.  Hypendl  core . $1.50 

CI2A-I3I5.  Jefferson.  50  millihenry  A  10  mlUl* 

henry.  t%  x  3  z  SH . $1.55 

DI613I0.  WE.  frequency  response  50Ke  to  4  Me. 
Video  Input,  ltd  to  t350  ohm,  Perm.  core... 51.50 
K24558.  OB  Mafntron  pulslnc,  blfllar.  250KVA 
peak  power  at  %  mlcrowcond  pulse,  1000/1  duty 
cycle.  3.85KV  Into  50  ohm  pulse  cable  socket  sires 

17.8  KV  to  buUt-ln  Mss.  socket . $18.50 

L455525,  Wemco,  Pulse  Inversion.  t5  turns  ea 
winding  too  volts  to  200  volts  at  3  ampere.  0.9H 
ohmsTC.  3V  dim-  x  4^*  high . $1.50 


WMwIy  fCnowfi  for  foir  OooUng  mnd  Good  Sorvico 


632  Arch  Street  Philadelphia  6,  Pa. 
MArkot  7-5650 


TRANSFORMER  VALUES 

Anetlier  Shlpmwffit  of  J 

FILAMENT  t 

TRANSFORMERS  ^ 

For  hl^  -  voltaee  rectlflers 
PRl  115  T  5/50/50  cycle.  ^9 

SBC.  5  V  C/T  m  10  amps.  91 

35  KV  R.M.a  TMt  1$  KV  ^9 

D.C.  Operatlns-  Uses  57tA  91 

tube  or  others. 

BRAND  $0*fF  ^ 

NEW  ^ 


GRID  DIP  METER  KITS 

5#waatinai  »7»» 


CLARI,  TYPn  C,  O  A  I 
COOKE,  AUTOMATIC— CLECTRIC^S^ 
ALL  TYPES  of  COlU  anE  PILE-UPS 
SmE  Ui  Tow  SptdflcoHoin  For  Our  QmIu 
mOHTHLY  SMCIALS 
CLARE  TYPE  C 
(of  equivalent)  RELAYS 

1)  4500  ohei coil,  SPST,N.O.  )ino..S1.4S  eo. 

2)  3500  ohm  ceil,  SPOT . SI.45  eo. 

3)  1300  ohm  ceil,  3  moke  I  breM  $1.25  to. 

CLARE  TYPE  G 
(or  equivalent)  RELAYS 

1)  500  ohm  ceil  DPDT . 95  on. 

2)  3300  ohm  ceil  DPDT .  $1.25  to. 

WKITt  WIU  PHONE 

CHASE  ELECTRONIC  SUPPLY  CO. 
105-07  225lh  St.,  Qneees  Village,  N.  Y. 
HOINt  4-5033 


FILAMENT  TRANSFOIIHEIIA  S-T.  115 
Ampe— for  welding  and  pipe  thawing.  S 
of  these  paralleled  are  treat  fM  spot  $1  A.9S 
welding.  $I2.W  sa.  sr  2  far  I  7 

UTC  L8-73  POWER  TRANSFORMER  ^ 

1006-800  CT  at  600  MA.  140  CT  at  50  Sl^.^S 

MA.  5  filament  windings .  5  * 

UTC  LS-IOI  POWER  TRANSFORMER.  ^ 
650-500  cr  at  1S5  MA.  3  filament  wind-  SC.99 
tngs,  tapped  primary .  rF 

LOW  PRICES  ON  SCARCE  TUBES! 

many  May  5e  Avallsai*  For  Last  Tlwa  Chest 


3-INCH  OSCILLOSCOPE  KITS 

Yeur  Chance  te  Own  an  Osellleeeape 

nnd  Learn  Hew  It  Werts— et  5  Reel  wlT**’ 

Lew  PrIesI  ■  • 

With  the  Bc-OSO  as  the  foundation.  Comes  com- 
piste  with  SBP-1.  $X$,  60  cycis  hlgh-voltsge  and 
filament  tranK<mner.  and  complete  conversion  and 
ettwmatle.  Pine  for  serrlce  bench  transmitter 
cheekln£^jchooi_ln«njrtlonj_^tr^^_^^^^^^^^_^ 

MARK  IX  COMPASS 
Oris.  Gev*t  CQ  OR 

ciS  Appr.  $75.55 

For  alrpUnea.  boats,  autos.  Illumlnatsd  with 
12  24  V  bulb,  but  can  be  changed  to  cheap 

6  V  auto  bulb  without  modification.  Aoeurmte 
floatlng-lB*alcohol  dial  reads  directly  from  the 
front. _ 


D.Co  MICROAMMETERS 

5-255  un  I*  nq.  0,B.  DO  10 . •  I 

5-155  UA  2*  aq.  0,S.  DO  15 .  II 

5-55  un  I*  gq.  QJB.  DO  65 . U 


EQUIPMENT  WANTED! 

•II  ty»«  alranfl,  nUI*.  ra4«r. 
seaipmoet.  TOP  PRICES  PAID 
IRC-I's.  RSA/ARNri.  BC-SgPe. 
.13'..  try  m  Ont  uiU  to  ftato- 
'  •■liri.M  wHk  Mir  ki|3  kltol 


PRECISION 

PORTABLE  INSTRUMENTS 

SlBffle  or  multl-mns5 
D.C.  MIoronmmetero.  from  I  un  full  genlo. 
Tharmo-couplo  Mllllnmmotera,  from  1.1 
Mn.  Thermo-couple  ▼oUmetem 


Precisioi  Electrical  iistmnieiit  Co. 

144  6ran4  SHoot  Now  Yorh  U,  N. 


Dogt.  L.I2,  S41  $.  Vormont  Avo.,  Lm  Angolot  S,  Coltf.,  Dunkirk  1-2211 
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TRANSMITTERS 

RCA  Model  MI-8167 

All  NEW  oacktd  for  oxport,  LARGE 
QUANTITIES  AVAILABLE  for  IMME- 
DIATE  DELIVERY. 


YOU'RE  RIGHT!  IT'S  RED  ARROW  AGAIN 
FOR  BIGGER  and  BETTER  BARGAINS 

SPECIAL!  300  OHM  TWIN  LEAD  TV  LINE  S3.B9  por  boiMrod  ft. 
$3S.OO  pmt  riiouMod  foot 


COKOS  cDtrt— 6  n.  loBf  with  AiuiMor  aim. 

cu  b*  uMd  u  t<«  lM<k . IM  pair 

CIM07X  with  PIAS  ud  JKM . at*  (MU 

BC  7U-R  AMPLIFIIR 

BrAod  Ntw— OrttlBAl  PAcfclBf— Ifad*  bf  O.K. 
Co«uliw  Um  foUowiaf  pArta,  BooBtad  on  a 


S — T»nnliiAt  StilpA. 

1—8.000  ohm  to  WAtt  tfi.SKMeA 

w  w.  rPBidtor. 

DYNAMOtORi 

PE  73— UMd.  ftVBC  S76 . $4.98 

PC  94— UMd.  r/BCB  US . 4.88 

PE  too  laTArtAT.  UMd.  AAoallflBt .  8.88 

Bi>  77  —  BTAOd  New  —  IS  V  Input.  1080 

output  .  8.88 

POWER  UNIT  l$SA  Wftll  tAllAAtlAA  OyAAMtAT 
lApot  Ovty  OwtpAt 

OV  SIA  ContlnuouB  SOUV— .lOA 

ISV  UA  Cootlnuuua  30UV— .16A 

BPAn^New^f)ri£mA^jA<Jrin^^_^^^^_^^$Mj88 

TRANSMITTIM  MICAS^TYPI  fli 

.8001  •MOOT . 488  amR 

.000S3  #  SOOO  V .  . .  480— » 

Ak-99/APX  lS  AARpHfler  wttli  10  tubM 
(5— OBNT,  S— 48L7,  1— VBlO.'i.  1— VBlM. 

1— 8YSf.  ExccUcot  oondltloa . IIA88 


lUBIS  •  Brwid  N«w 

VTS9A/10Y  . 380  1888  .  3N 

3CS4/S40  . S80  6T4  . 81.88 

MN  S8T  BAdk>  CompAat,  1S0-SS5  K('— 885 
KC— 4.4*7. 0  UC.  ExoAlleot  And  new  oon* 

dltloa  wUli  tubei . 821.88 

MN  86C— rrAQUBScy  Rabm:  158*1500  KC.  _ 

beellGBt  A^  new  oooditloo . .  2A80 

RA-IO-D— 'New  And  eiCAllAnt . 21.88 

BC‘738  wltk  DTBAinoior .  18.88 

BC-180S-A  ModulAtor  UnU.  new . 38.88 

BC-ST5.  UMd.  AxoeUMit  with  tnninf  unit.. .  18.88 
8CB*5T8*B  (OlbMB  Qlrl).  BrAnd  New. 

oiiglBAl  pAdiinf.  eocBpleU .  18.88 

MN*S0E  Loop.  UAod.  exctUent .  7.88 

BC*7SS  A  Controi  Box.  F/BC  733 . 88 

AntennA  Reel  with  Botor—RL  42B . At8 

BC*455  RacelTAT.  8—8.1.  Excellent .  7.88 

BC-458-A  TrABcaltter.  5.3—7.  Excellent..  8.85 
BC'1S83*B  CMtrol  Panel  with  34  tubei. ..  48.88 
BC*1S9S*A  Control  Panel  with  S4  tubea. ..  48.S8 
ID-IS/CPNS.  AXocUeot  eoodltlQB.  eoBpleu 

wUh  aU  tuboA . 121.88 

XD-S8/APQ7.  beet  eondlOoo.  compleu  with 

aU  tubee  . . 

PP*3S/AR  Beetiflcr  Power  Unit  lean  tub*. 

pood  . .  *>*8 

T*Si/APTl— pood.  ued.  leee  tubee .  24.85 


ARROW- 


SALES  COMPANY 

jDept.  T,  63  East  Broadway,  N.  Y.  C.  2,  N.  Y. 
Phone— COrtfaiMd  7-5425 


/  “moss'- 

f  WV  'f'J!*?  / 


FrpR.  tMifp:  2000  t«  20.000  Kcs. 
OntRNt:  390  W«ttf  C.  W. 

290  WnttB  Rndlpphotf 
Inont:  100  tp  290  VolH  AC  90/40  cpt. 

The  MI.8I87  wm  BAde  ftr  Ui  Army  pAlAt-tn-ptlBt 

treuAd  eAAieiANlAAtleAB  obal  ExtrtBely  ifpAet 
(Mb:  9tr  mill.  17*  wIdA.  27*  dAep)  AAd  ehAeR 
MAtmted.  HlfA  Bpe^  tuMep  AAd  Hlfh  Level  ClAee 
**B**  108%  AtedAlntiAA  feenrpArated.  Ne  AKteniAl 
eelle  Aieded  hilR.lA  bend  ewttelilAf.  AAtedAA 
teelAf.  All  frWAt  paaaI  lActAAtAAeAwely  AMniAd. 
CeBilete  wltb  tAA  aaw  tnbee.  (l07B.8l3a*88li*88ie) 
bvlltolA  ahlelded  AAAlllAtAr  patt  (eh Alee  ef  either 
M.O.  er  CiivtAt  uelta),  fnlly  neterW.  with  er  wl^* 
evt  extenihl  epeeth  ABplider.  Net  weitht  178 
pAtnide. 

MAdAm  ieelfA  AAd  enrreAt  AiAd#!.  Caa  he  lAitAlled 
eelehly  AAd  eAAliy  aa  lAAd.  aa  ahlpL  er  aa  BthNe 

trneht.  QUANTITY  OISCOUNTt.  PHtee  aa 
repneet. 

LorfQ  stocks  of  comiNVRicoHoiis 

OQNtpmOOt  004  QCC088Orio8  oo  koiid 

for  immodioto  dolivory. 


tA  S888  MCQ  AAd  pnlM  raSM  froAi  9d  tA  8888  eyelii. 
It  AAA  AtoA  lAAAtA  trAAAAiIttAd  ilfAAl  AAnreAe  hy 

ViMnI  AAd  AATAl  lAdkAtATA. 

EQUIPMENT:  CAAaletB  tf  th#  filtAvtAf:  I  AN- 
TENNA. DETECTOR  (CMD*88AFH>  hAi  vnrtAhle 
lAAfth  AAtAAAAA  (2).  dlAd#  detAAtAT  AAd  illvar 

pitfed  tiAlAi  etuh  wtth  OAlIhrated  baaIa:  l 
AMPLIFIER  (CMOoSdAOC)  hta  thrAA  etiAA 
pAlAA  AAiplider.  A  till  ter  elrepit.  h  pnlee  me 
eevAter  dreolt  ted  aaaIa  ABpllOar,  a  vImiaI  MmaI 
lAdlentAT  AAd  a  reAtlRer  ptwer  tAAply  whMi  Ib 
ApATAtlVA  AA  118  VtltB  AC.  BliflAjhMle.  At  88  tO 
2488  eyelA  ewrreat.  reeulAted:  I  TEST  MCILLA- 
TOR  (CMO*88ABQ)lm  AAi^  frBPAAAey  ef  488 
eyelee  with  teleetleA  el  fenr  pnlee  repetlHeA  miee. 
wtth  the  Ahove  are  IndMlfd  Att  oAhtet  with  fttlAta, 
AeeeeeAriee.  AAd  Bhcth  iBAAted  rAeh.  Aod  2  tadi* 
hIaaI  nAAAAta.  8^EL  CHEST  eeAtAlAlAf  epifei 
tehAA  AAd  nlBA.  DAWpAAeAta. 

BRAND  NEWt  COMPLETEI  Prlet.  AAAh.  .1171.88 

COMMUNICATION  DEVICES  CO. 


N.  Y.  27,  M.  Y. 

Td:  A0*4.8I74,  I 


SURPLUS  EQUIPMCMT 


RATE  GENERATORS 


200  KC.  in  FT  241  Holder; 
VS"  Pin  Spocine 

SPfCIAL  92  ** 


J-3G  DC  Voltago  Gonorators 
Eastern  Air  Derisei  (Mfg.) 

ONLY 


INVERTER  UNIT  PE  21 B 
Output:  Its  VAC;  eingle  pboM  PF  90; 
380/500  cycle;  ISOO  VA 


PIONEER  AUTOSYNS 
AY-1 . 26  Tolt-400  cycle  $4.9S 


Input;  25-28  VDC;  92  ompe;  8000  rpn;  .  y  c  jx  AS  es 

Exc.  rolh  27.5;  Lelond  Electric  Mta.  * . Z6  Yolt-4W  cycle  69.95 

BRAND  NEW.  .$29.9S  (Hot  hollow  shaft)  Peetpd 

SYNCHROS 

NAVY  TYPES:  5F,  SSF,  5G,  5CT,  5HSF,  5DG,  5SDG,  otc. 

C-69406-1  . Ropoattn . ItOV-dOCyc. 

C-7S248  . Tronsmitttn . IIOV-GOCyc. 

C-6940S-2  . Tronsmitttrs . IIOV-GOCyc. 

Typo  "N"  . n0V-60Cyc. 

TAhoro  Prrets  farmsM  on  Htgatst) 


'H  ..u  n 


BOX  356  E  EAST  PASADENA  STATION 


PASADENA  8  CALIFORNIA 


YES— WE  HAVE  THEM 


birt  4SC  in  ooontiH«  at  24  per  carton.  SmaHar  lati  at  ilf.  Saaielai  npoa  tieoiir. 

Woeten  Loboretorfoa  Woetoii  93,  Maenochueotta 


S7JA 
•74.. 
•74.. 
•74. . 
niA. 


OAJ  VR7S 
OB»  VII44 
OCJ  VRI4S 
OD4  VRIM 
lAJ 

1822 

1824 

1824 

1827 

1824 . 

1824. 

1844 

IDSGT 

1L4 

1R4  1244 

2C22  7142 
2C24 

2(:24  (RK24) 

2C44 

2C44 

2222 . 

2224  . 

2224  < 

2241 

2242  1 

2K22  < 


2V2G 

2X2 

2X2A 

tA4. 

287  1241 
2822  ELIC 
2C24  24G 
2024 
2D4  1244 
2I>21A 
2D22 . 

4A1.  . 

4824  S2444 
4827  2478 
4242^744A 
4D21 

4A24 . 


2CF1/SI 
2DP1... 
S|fP7 . . . 
4APlt.. 
4AP1. .. 
40P1... 
4CP1A.. 
4CP7... 
4r»7... 
78P4... 
7BP7... 
4LP7... 
t48P4.. 
12LP4. . 
12LP4A. 
148P«. . 
14DP4A. 
14RP4 . . 
17BP4A. 
14AP4A. 
14AP4B 
24CP4. . 


74tA.. 
741A. .. 
7t2A  . . 
7t2A... 
744A... 
744A... 
747A... 

7478.. . 
74tA... 
7i4A... 
712A... 
7I4AY. 
714A . . . 
7148.  . 

7140.. . 
721A.  . 
7'2A  .. 
722A/8. 

7248.. 
724A  . 
714A  . . 
•41A... 
•42 . 


414 

411 

412  . 
412  . 
414.  . 
414.  . 
424  . 
4248 
4248. 
422A 
4228. 


CSB.... 
04A .... 
C42  .  .. 
CRP72.. 

Biia... 

PG41A.. 

FG144.. 

HriHB 

HY414.. 

RK24... 

RK24... 

RK72... 

RK72... 

VT44... 


C074091 


M«4tl  CBB:  —  Not  lust 
uioth^r  condMU**r  tester 
but  tbo  best  ever  msde. 
’niis  Is  b  must  for  TV  . 
serrlelnf.  WUl  test  snj 
sod  oil  types  of  condens¬ 
ers  for  cspodty.  power 
f Actor,  lenksge  end  rolt- 
Age.  WIU  test  resistors 
from  100  ohms  to  7  megs. 
Has  self  contAlned  power 
sup^y  from  100  to  .'Wi 
V  |>  C  which  csD  be  used 
for  extemAl  testing.  Op¬ 
erates  un  115  V  M  60 
ri*s 

CoAiglsts  wKh  tHhss.  tssi 


20S  dspAslt  with  order.  BaIaacs  C.0.0. 
ioontnn—wniTi  son  oincouNTn 
ABCEE  ELECTRONICS  CO. 
t.  r  AA  wAnntN  st.,  wkw  yohh  y. 


H  hr.  timer  H  min. 
sradA.  rlDffA  busMr  nt 
end  of  time  Interval  — > 
Telechron  Motor  R 
Micro  Switch  conatr. 
115V.  AC.  10  Amp. 
Cap.  14%*  L..  R..  W _ 9748 ea. 


PRECISION  LEVEL  —  Interior 
around  tube  level  with  4  ad« 
Juetlna  ecrewa  Overall  lenath 
IH*.  dlam.  16/si*.  One  end 
with  shoulder  Vh*  dlam.  f.B6 


ii 


DELCO  BLOOPER  sirocco 
tvpe  D.C.  Fiance  diameter 
I  SH-  blad*  RPH  O 

It  volU  1400  RPlf  O  <  *olU 
UOO  . $»M 

tiELKSIVU  RECTIFIERS  — 
O.E.  model  CRS  6FBt  max¬ 
imum.  A.  C.  volts  64 
D.C.  amps.  0.150 . 91.15 


81I.VERPLATED  REFLEC- 

iTOR — Overall  Dimensions 
4%*»  Reflectlnc  Surface 
4^*.  Depth  1%*.  Individ- 
ually  boxed  854  ea.  989.00 
per  100. 


Miniature  Ismsp  TlV4o  3 
volt  .19  amp.  Airplane 
Indicstor.  Amb.  Ctd. 

10  for  . 91.00 

100  for  . 98A0 


TELECHRON  B-2-4  watt  Sjnehronous 
Motore  5/6  RPM  on  SO  cyclea  1  RPM  on 

<0  cyclea . 94.50  ea. 

SEND  FOR  FREE  BULLETIN 


...  inn»o«ic  NFCh/i 

A  OhT.CAl  COwPSStsrS 


ALL  PRICES  F.O.B.  N.  V.  CITY 


LARGE  STOCK 

Most  All  Types 
Write  Us  Your  Needs 
Subiset  to  Prior  Seds 

MATADEUiAN 

168  Washington  SL.  N.Y.  6,  N.Y. 


Ws  Buy  Surplus  Stocks  oi 
Tubes  and  Electronic  Ports 


IMormanI 

)ADI0f 

ySTRIBUrORS  1 

Inc. 

1  /  f  94  2‘>MmiCK  / 

\  BOUKVARD  L 

/  JAMACIA  N.Y  -  Rlpubin  9-  j 

1  4651  1 

SOLAR  CONDENSER  TESTER 


iestructlee  msnuAl.  Bhlpglsf  Wfiflit 


DEPENDABILITY  IN  ELECTRONICS 


WE  ARE  NATIONAL  DISTRIBUTORS  OF  PARTS,  TUBES  AND 
EQUIPMENT.  WE  SOLICIT  INQUIRIES  FROM  ORGANIZATIONS 
WHO  APPRECIATE  INTELLIGENT  SERVICE  AND  HONEST  PRICES, 
PARTICULARLY  AT  THESE  CRITICAL  TIMES. 


WHOLESALE  ONLY 

ELECTRONIC  COMPONENTS 
AIRCRAFT  EQUIPMENT 
HYDRAULICS 

RADIO  S  tLICTRONIC  SURPLUS 
13PSS-*  Rrmii  S».  Detroit  3,  Mkh. 

Phene  Tewssesd  t-S44B 


ELECTRONIC  TUBE-MAKING 
MACHINERY 

For  moBufacturino  radio  tubas,  elaetroaie 
tub44.  cathoda-roT  tubas,  lamps.  New  and 
usad.  Baasoaably  prlead.  sotlslactioB 
quoroBtaad. 

AMIRICAN  fLCCTRICAL  SALES  CO. 

97  S.  9tli  St.  Naw  Yark,  N.  Y. 


BRAND  NEW  STANDARD  BRAND  TUBES 


MARmME  INTERNATIONAL  COMPANY 


11  State  Street,  New  York  4,  N.  Y. 


Cable  Address  "Foxcroft“ 


Phones:  DIgby  4-3192-3 


SEARCHLIGHT  SECTION 


BIG  TRANSFORMERS-  I 
CONTAaORS- RELAYS 

TRANSFORMERS 

T-22  Primary-208/230  Delta 

Sacofl^ry-2700  volt  Dclta-13.4  KVA 
G.E.-open  frame-New  Crated-App. 

500  Ibt . Each  $125.00 

T-29  Pri.-l15V-60  cy. 

Sec.-550  volt-3.2  KVA 

New  . Each  $20.00 

T-30  Pri.-l  10/11 5/120V-60  cy. 

Sec.-3700/710/1700  volts- .0377  KVA 
High  voltage  coble  leads  12"  long 
G.  E . Each  $5.00 

MAGNETIC  CONTACTOR 

50  amp.  coil-1 10V-60  cy-G.E.  Molded  as¬ 
bestos  cover  over  contacts.  Max.  motor 
ratings. 

1  Phase  2  or  3  Photo 

}  H  P  — 110  V.  H.P.— no  V. 

7 V4  H  P  — 203-220  V.  15  H  P -203-220  V. 
10  H  P  — 440-600  V.  25  H  P  — 440-600  V. 
New — 

11x6<^x6<4  Each  $14.50 

SPST  Time  Delay — NormoHy  open  115  V. 
AC  or  DC  7  wott.  Closes  20  Sec.  after 
Voltage.  Contocis  30  amp.,  110  V.  AC — 
20  amp— 220  V.  AC.  Size  IWxV/t". 

12"  leads — New  .  .  .  Dozen  $6.00;  Eoch 
$.69. 

See  March  Electronics  for  Rheostat 
and  Miicellaneous  Specials 
25%  deposit  reqvired  on  ell  C.O.D.  orders. 
Prompt  delivery  assured. 

Include  postoge  with  order. 

GREENWICH  SALES  CO. 

30  Cortlondt  3t.  Now  York  7,  N.  Y. 
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SEARCHLIGHT  SECTION 


A.  C.  Power  Anywhere 

with  Katollght  Plants 
and  Generators 


Three  400-cycle,  40  KW, 
three-phase,  AC  generators, 
1714  rpm,  $850.00. 

Two  10  KW,  1200  rpm  complete 
light  plants,  $1150.00. 

The  above  offered 
subject  to  prior  sole. 

Manufacturers  of  motor-generotor 
sets,  high-frequency  generators, 
rotary  converters,  A.C.  and  D.C. 
generators. 

KATO  ENGINEERING  COMPANY 

105  Moxfield  Avenue 
Monkoto,  Minnesota 


l».SI  Tl'BE 


la.M 

t.sa 

a.M 


2.ta 

2m.m 

ii.ao 

ta.sa 

n.m 

it.sa 

is.ta 

24.M 


7$P4 

iaBP4 . . 

I2LP4A 

I4BP4A 

ISHP4A 

I8RP4A 

I7BP4A 


aj7ii 

STS 

SAU 

SAHS 

SAUSGT 

SBYSG 

SSH7  . . 

I2BH7 

I2AT7 

TSLSGT 


ALSO  MANY  OrNfJI  YYPfS  IN  STOCK^ 
IMCLUDIP4Q  TV  TYPrS 
YOUR  RIQUIRCMCNTS? 

MaaiHr*  Octal*  McWta  7%  Meter  Xeitr,  New, 
state.  Jeet  rttM  fer  Alrereft  Mi  C.A.A.  SSI.M 

Phone:  REctor  2-2563  Coble: 

lorrylect,  N.  Y. 

^Ittctronics 


,orp. 


Dept.  E-325 
136  Liberty  Street,  New  York  6,  N.  Y. 

29**  Deseelt  wHIi  Oriefe  Or  Seed  tall  rewlttenee 
t*  Mee  COO  elierfe*. 

All  Meretieedle*  Fully  Gearaeteed. 


OIL  CONDENSERS 

*  s?As' 

I  MFO.  23*0  V.D.C. 

TvM  Tj  2seie  S3.es 

le  MFD.  2300  V.D.C. 

Tn*  tSIOt  6A  S4.SS 
(  MFD.  see  A.C.  Tvna 

CD  esto . S0.4S 

I  MFD.  Itee  V.D.C. 
cu  wn,  tvofc  I 

IM  . . f'-?,* 

100  MFD.  IMO  V.D.C. 
Tvs*SI7»-C 


% 


HAYDON 
SYNCHRONOUS 
MOTOR 

I  in  V.A.C. 

♦,  P.P.M. 

S.%  Watte 
Mtalaiaai  arder 
4  aleaae 
«2.47  each 

BRANO  NEW  Wectlntlieaee  tyae  NA3S  G-IM 

V.  A.C.  3  laeli . »6.75 

Weetan  Wattweter  Madal  Ml  0-4  KW  21#  V. 

S2S.a» 

Valtaaa  etaWliiar  RaytAeaa  taf«t  M-l3n  Valte 

aataat  119  Valte  l»  Watte . $39.M 

Praeletaa  Pat.  19##  OHM 

290##  OHM  . 91.99 

TRANSFORMER#:  Tkardareaa  T19PSI  PRI. 

1 19V.  i#  Cyl.  SEC  429#V. 
379#V.  CT.  3##  MA  927  #0 
Tkardareaa  TI9P##  PRI. 
1 19V.  9#  Cyl.  SEC.  #0##/ 
44#0  CT  3«#  MA . $37.2# 


UG  Caaaeetare  U6  392U . I#.##  eaek 

U6  9/U  . 99  eaek 

UG  2IB/U .  1.29  each 

UG  234/U . 13.0#  each 

~  ....  1.99  each 


234/U 

aiA/t 

TUBES 


No  Risk  to  You 

All  Motortol  OfforoB  BrooB  Now 

LEONARD  GREENE 

3S1  Tromont  St.  Boston,  Mott. 
Pbono  HAncock  6-4794 


FEED 

THRU 


CERAMIC 
CAPACITORS 


- CONDENSERS - 

OUR  SPECIALTY 

OIL  FILUD  TYPn 
All  Voluoo  and  Vollaoo  BoAtaiai 
Wo  loTlto  rear  looairloo 
TECHNICAL  RADIO  PARTS  CO. 
SS7  McDoaoM  Avo.,  erooklyn  It.  N.  Y. 


Type  A— 300  mmf— 100  for  $20.00 
Type  B — 300  mmf — 100  for  $20.00 
Type  C—  55  mmf— 100  for  $10.00 

ELECTRO  IMPULSE 
LABORATORY 
62  White  St.  Red  Bank,  N.  J. 


—  TELEMARINE  — 

The  Best  ■  Electroiiic  Sarplis 

SF>I  Radar  Caate.  1#  (’ratbaeter,  Brand  NTM’ 
with  tnKttplHe  eparrs  to  inmire  over  10  yeare  of 
coatlnuouA  uparatloa.  Includra  motor -tmerator 
ere  la  each,  all  ware^cukte  pluaeblBB.  tantructlon 
hiM>k.H,  etc.  19  canoe  per  ert.  eiport  parking. 

PRICE.  EACH  . S2.9##.0# 

Beaehaiaeter.  29#  watt  Pertahla  Baaad  AmpHSer 
Syeteaie.  with  nine  epeakrr  rack.  tubm.  mikr. 
rahlen.  and  Hparctv  Operation  from  110  toIu.  one 
phanr.  40  cycles  At*.  BxeelWnt  and  New  condltiim 

aalte.  PRICE.  EACH . 94#i.## 

i'anc  of  Rpartn  for  abore.  PRICE .  9I##.04 

Wastera  Etactrta  Model  HLAS,  SO#  watt  Saaed 
AmplHtar  Syeteaie.  cottslstlna  of  44  watt  I*r«-AmpU* 
fieri  S(M)  watt  Power  AmpUfler  with  built-in  power 
eupply,  eipander-compreanor  circuit,  internal 
hlower-renUlatUiei.  SO  kr  ermalng  oacillator  dirult 
for  mafDetlo  tape  recording,  volume  and  meter  c<m- 
trola:  two  ipeaker  raclu,  each  with  d-60  watt  dy- 
namio  horn  unite.  Operation  from  115/3/40  AC. 
New.  Unused.  Complete  with  Utbrs.  raMen,  ronnre- 

ton  and  InstructloB  manual.  EACH . I#t9.## 

Wltaax  3SA  ReeHiei e.  single  cabinet  unit  containing 
)  separata  traaefomker  rertlAer  power  euppllen. 
aiMkble  of  supplying  Dt'  voltage  to  ocm  or  more  94C 


RP  Output  Traasmltteri.  Has  terminal  eennectlonA 
for  5  94C  IVanamtttarii,  and  for  local  or  remote 
operation.  Measures:  79*  high.  wide,  and 

t4V  deep.  Operates  from  £t4/3/«5  AC.  N>:w 
eqpt.,  complete  with  eontroi  reUye.  tube*,  power 
transformer  (removed  fnr  Hhpmt).  IBsmiatk)ii  man¬ 
ual  WRITE  FOR  PRICE. 

WIleaa  4-Cliaiiaal  CW3  Oaal-DIverelty  RoeeMaa 
MpI.  F^rloned  rack-panel  arrangement,  with  H 
('vY-3  reodtere  and  4  DIveralty  receiving  units  to 
provide  4  channels  of  dual-diversity  slmultaneou.’i 
reception.  Range  1.9  to  94.0  me.  frequeibcy  de¬ 
termined  by  plut-tn  colls  and  crystals  la  shield 
cans.  Includes  BFO.  oenaltlvity,  and  audio  output 


WRITE  FOR  PRICE. 

TDE.2.  Ship  Transmitter.  HF  and  IP  bands,  for 
9307,  T>C  operation.  With  Internal  ms  suoply. 

tubes.  NEW.  unused  ronditlon. 

‘"I.C# 


Traasmittera,  for  mine  and 
snbmartae  detection.  W’lth  parachute,  tubes,  etc., 
ready  for  operation  (except  standard  types  dry  hat- 
terlesV  Operates  at  47.7  me.  Excellent  to  New 

condition.  PRICE.  EACH . 9H.9# 

SB-23/GTA.2  A  SB-U/GY  Rwitchboards  A  ^er 
Ruppty.  for  operation  from  119V.  60  cyrlea  AC  (with 
storage  batterlcH).  Each  In  individual  metal  caM- 


tth  tuhe«  and  dynamotor.  EACH .  914#  9# 

BC-221  FroaPeaey  Meters.  Excellent  to  IJKE  NEW 
condition,  with  calibrated  charts,  tubes  end  crvstsl. 

EACH . M9.9# 

TS-II  Haadsata.  for  WR  194  A  196.  NEW. 

EACH  .  14 

TA.4#AP  Eehe  Beaee.  VNI'HETb  EACH  929  0# 
SCR.9#4  Saeter  teaa  Uafts.  Unused.  EACH  9#.9# 
QBE-3  Ceetrel  RaetHlers,  Type  <^M-9499.T 

Unused.  EACH . 927  9# 

BC-a#9A  Radta  Traasaittters.  Unused.  Less  tubes. 

EACH . 922.90 

TS-47/APR4-^faal  Geaergtar.  11.5  to  .SSI  mega- 
cycles,  butterfly-condemser  tuning  with  direct  pre- 
deloo  calibration.  Rolid  mnstnictlon  and  shielding, 
with  hollt-la  power  supply  which  operates  from  M 
to  190  volts  AC  5#  to  9400  Complete  with 

Instnictloo  sheets,  tubes,  pmbee  and  connectors. 

NEW  and  Ilka  new  units . EACH  Sl4«.i# 

TUBE  SPECIALS 

2J27  .  $24.9#  I09TH . $  #.#9 

7#7B  »4.a#  29#TH  or  TL . 919.90 

927  . |l•.9#  49#TL .  94#.00 

72IA . I  2.#9  #91  . $22.79 

'WOOPIRSCOPE*^  TUBE 
Infra-Red  Imape  Converter  Tube  (British)  to  make 
‘’Raooperaoopea,'*  **8nlpersoopea,*'  and  other  devlers 
that  ere  la  the  darfc.  Has  asany  useful  Industrial 
appHcatloos.  Operatee  with  invisible  Infra-red  ra^s. 
without  sraanlag  or  amplifiers.  Supplied  with  tcch 
nical  data  and  diagrams.  Every  tube  tww^RteeMT 

EACH  . $9.9# 

4  fer  . 8M(n 

BAUBCH  A  LOMB  Front  nxl  T^s  Asamhlv.  for 

be^t  tmagee.  ITl.  S..9  In.  E.P.  EACH . #1#.:: 

MOUNTED  LENS  UNIT,  also  for  front -end.  results 
as  good  a^  H  A  L  unit.  Rpeed  FI  9  f.  1.  91.44  mm. 
outMide  (11a  at  one  end  90  mm.  length  of  mount  44 

mm.  PRICE.  EACH . $7  9# 

LIMITED  QUANTITIES  FeltawInB:  R-##/ARN.$A 


Eeuigment:  Pertakta  Toot  Deallinter*  fer  ZB  Eget 
RT-3/ARN-I  Altimeter  Transmitter- Reeelvers :  Re 
reivers  tar  0^-12  or  13  O.F.  Reowtafeg  EgM:  Radii 
Receivers  BC-733-D:  Medal  ATO  Airoraft  Trans 
mitters:  BO-72  Switskkeards;  99#  Watt.  1 10  DC 
te  il#  AC.  4#  eps  meter-f*nsraters. 

Deck  Entranee  Inswtaters.  bowl  and  Rood  type. 
R%*dla.  with  heavy  galvanised  metal  ftanps  and 
hell.  Top  bell  4H*  dla.  x  11':  bram  feed  thru  rod. 
Very  high  voltage  Inaulatloo.  Individually  packed 

to  cartons,  all  NEW.  12  FDR . 924.## 

General  Etaotrta  Amplldyiie  M.G.  Bel.  generator 
type  a >'-587.^477.  motor  type  #73AB5fl.  Navy  CCO 
9IARU.  11S/3M  T..  40  cycles,  motw  rated  at  % 
HP.  generatins  output  SM  V.  DC  at  375  watts. 

NEW  PRICE.  EACH . IT#.## 

print  0— at*  MtT,  Sabiaet  H  Mar  Sal* 
fOt  M.V.C.  aar  warakaata 


—  TELEMARINE  — 

COMMUNICATIONS  COMPANY 

S40  Watt  27Hi  StrMt 
NIW  YORK  1.  NEW  YORK 
Cabta  Addreee:  Tetamailne.  N.  Y. 
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•  low  pricvt 

•  values 

•  equipmtrf 

•  compontnff 
Net*  Alf  '^•'iKandit* 
d*ilgnat*d  r*i 
gueront**d  t#  b«  In 


»ndition. 


1  i77  i  7lK  St 
Lei  Ang*!*!  2t  Colif. 


LUCKY  ijffi 


puacHASE 

ENABLES  US  TO  UeluAh  S*. 
OrriR  rouTktsi 


|l  iFMAGNETSlMii^^ 

39''Each  Sfor^I.OO 


SEARCHLIGHT  SECTION 


Search  Radars 

APS-2;  APS-3;  AP$-4;  APS-IS; 
SCI-717B;  SCR-720;  APQ-13; 

APR-1  Receiver  A  Tiwi£  iliits 
APR-4  Receiver  A  TuniB{  (hits 
APR-5  Receivers 

TPX-1  IFF  Traeseitters— Receivers 
R-69/APN-9  Lens  Receivers 
CPN-6  3ca  Radar  Beacoi 
AN/AP6-13  Coeptete  New 
SO-9  lion  Search  Radv 
APG-8  Ueits;  AS-168/AP  Aiteena; 
BC11S3  hidicators;  BC  1157A 

Coitrol  Boies; 

CA-4  Turtw  Amplifiers;  CN-21 

APA-15A; 

MB-12A/AP013  Modolators; 

RA-10DB  Receivers; 
RF-4A/AP  Afltema  Boxes;  RT-39/ 
APG  Recvr-Traes.; 
RT-48A/TPX-1  Recvr.-Trae. 

TEST  EQUIPMENT 

TS-3/AP;  TS-14/AP 
TS-15/AP;  TS-16/APN 
TS-19/APQ;  TS-23/APH; 

TS-24/APR-Z 
TS-2G/7SII;  TS-27/7SII;  TS-33/AP 
TS-35/AP;  TS-36/AP;  TS-45 
TS-47/APR;  TS-59 
TS-61/AP;  TS-62/AP;  TS-74/VPM 
TS-76/APM-3;  TS-91;  TS-98 
TS-tOO/AP;  TS-102;  TS-lll/CP 
TS-118/AP;TS-125/AP;TS-126/AP 
TS-127/V;  TS-131/AP; 

TS-159/TPX-1 

TS-146;  7S-155/VP;  IS-218/AP 
TS-203A/P;  TS-206/AP;  TS-226/AP 
TS-268/VB;  BC-376H 
BC-905;  BC-906;  BC-978 
BC-1277;  BC-1236A;  APA-11 
LS-1  Frequeicy  Meter 
LM-15  Frequeecy  Meter 
804  Measorement  Corpor. 

S^al  Geeerater 
Test  Equipment  and  Sipal  Generators 
for  10  and  3  cm 
1-208  FM  Sipal  Generator 
All  types  of  Magnetrons 

Writ*  For  listing 


MOTORS 

OsMTsl  Bactrtd  ■iirsll. 
*T  T.  d-«  •  $.r  ig 
RPM.  1  os/rt  toroM.  tS.M 
Bcscrla  1/18  H.P„  Hi  ». 
Menr.  iph.  IIM  RIGHTS 
GIHiRATOR 
Bdiidlz  mM  NRAS.  <MI- 

Kill  V.  s*e  10.4  iHSi 
9.  IP.  Md  It.S  V.  ^ 


ta.18  mfd..  •  MOO  w.  m  .OTI  mit 
10,000  v.  TltsalB  Q . 

RtSISTOKS 

FUmL  w.w.  IM.M*  aka.  IM  >.  fa 
FM.'  'm.m.'  'ijm  'iiiil '  'W  'w. '  fa 

mmAm  . 

MITIRS 

TsR  Umm.  r  WMt«a  Modsl  Ml.  : 
r.s.  emUbrmtmd  0-M  KT  d-o  w/W«M 
Mf.  vrwcuAtm  M«car  mtUmOv.  sum 

tnmaUton  sad  «Umi . f 

Motor  OBlj.  Uli  aolllmttor . I 


BW  9.  mar.  am  b.o 
M  imps  #  8400  RPM. 

B«lf  0Xdt«d.  «itBmd  drtm 
Now.  Oiig.  pAcklot.  .027.M 
RATTER  CHARCCR 
TRANSFORMER:  ■PWPWfM 

O.  E.  CAt.  SW8-00310.  ■MMIlMI 
Prl  105-118>lt8  v.  M  A.  H|U||J||| 
Hm.  108-M-75-M-48-M  ?. 

O  0  Amps.  rAdi  lids  of  em~ 
trr  tap.  Volt  Air  rrdttdsd 
10%  sad  M%  thru  tsppsd 
prliAAn:  two  i  &t.  IS  amp^ 

C-T.  (TumgAr  fUsmeots)  sad 
two  X  7  ?.  10  Amp.  7H'  R 
X  w.  X  d.  Wt  ■■Mill 

84  lbs.  Now,  orlg.  pAcklM. 

O.  K.  prlco  18100  $1^ 

2  far  3t.M 

POWER  SUPPLY  COMPONENTS 
TRANSFORMERS 

Puts.  AmsrlCAa  TrAaMonasr  Co.  Bpse. 
niM.  Prl.  118  f.  M  op.  10.4  KTA.  ise. 
17.0M  .800  Amps..  16  KVA  tsm..MI.M 

PUta.  AmsrlTAD  TrAUrfonasr  Co.  Rpse. 
20100.  Ssais  AS  Abovs  bat  eratsr-tAKwd 
to  hADdlS  1  Amp  •  0X00  t . t^.M 


Automatic  Electiic 
2  Decks  10  Points 

TELEPHONE 

RELAY 

\  24  Volta  D.C. 

$11.00 


NEW  HOLTZERXABOT 
TOTALLY  ENCLOSED  MOTORS 

M  R.P.M.  RstarsINs  ^ 

tlsfts  PbASS 
CApasltsr-R«H  tpas. 

III  Vslts  AC  M  /  W  ^  SBm 
cpsts  0.1  Amp.  \  V 

aS?*aii.ft  %•  <1..  r  |iQ| 

'ei7.so  ,«ii 


ISOLATION  TRANSFORMER  $1.95 

NaI  kapwB  Mfcrs.  80  watt  t  wladUpA  118  ▼.  la 
111  V.  00  sjr.  IdsAl  to  prsYsat  saoclw  from 


GLASS  BLOWING 

IN  ALL  ITS  BRANCHES 

■pmM  tabM,  Una*..  VaenoB,  Ba.  Oom. 
•le.  D«T.Iop^  M  inauta  to  BpnciBeotlen. 
■nror.  Tuagifan,  Coppw  Mali  VaMuna 
Piaan*.  Ola*  w  tUliL 

IN  STOCK  AT  VIRY  LOW  PBICU 
Tuawitm,  MoUt,  Tonlaihun,  Kotoi.  Mo.  In 
WIm.  likbnn.  Birip.,  TnbM.  Mn., 

oIm  olhw  niatntiate  and  nqnlpannt  nnn4 
hi  Ih.  Vnnaina.  Bodin  TnbM.  UB*n,  In 
ladMIiT  and  LnbntnfMlM 


SELENIUM  RECTIFIERS 

Full-Ware  Bridge 
UP  TO  is  VOLTS  AC  INPUT 
UP  TO  14V4  VOLTS  DC  OUTPUT 

2  Aoipt . S2.S0 

4  AaipB . 4.00 

•  Ampt . 4.00 

U  Amps . 0.00 

MANY  OTHERS  AVAILABLE 

SMCtof  nctrn^n  laand.  to  ardw 
fiaonirta.  lanMnaf 

BARRY  ELECTRONICS  CORPa 

1M  Ubwty  SI.,  N.Y.  d,  N.  Y. 

Blinn.:  BMtor  2-2543  CnMn:  Bnrrytoct,  N.  Y. 


360  BLEECKER  ST. 
NEW  YORK  14,  N.  Y. 
Oregon  5-3525 
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SEARCHLIGHT  SECTION 


TUBES 

TESTED— GUARANTEED 

f  ricM  Sybj*ct  Choiiffo 


.7»  155  ... 
ft.7t  PGIM. 
*.95  PG172. 


S4S  9M1 .  1.471  5t>M .  4.48 

4:48  4442  >  «  ?L^  !! !! 

1.48  444.1 .  1.4f  144-24 - 14.44 

2  54  4444  . 74  4-52 . 18.75 

: :  2:45  4445 /I1C4B  1.45  U-Jl . 12.48 

.  .  11.44;  4444 . . !$-2 

. .  2.45  ;  SubMIaUtttr*#'  54-12 . *1‘?5 

.  2.84|2B1I .  1.14  75-12  -  22.75 


OA2 .  1.44  2B4  ....  2.48  C4A  .  .  .  7.45  4L4GA... 

OAl'  2B7  .48  4A1  .  .  I.A54L7 . 

VR78...  1.14  2B22'  4A4  .  1.44  4N4  ... 

OA4G.  ..  1.11  GL554  1.38  4A5G .  1.144N4G  . 

OB2  ..  1.74  2021  1442  .  34  4A4  . 48  4N7GT.. 

OB1/VR44 11.24  2022  7143  .84  4A7  ..  1.34  4P5GT.. 

OCl^  2024  .25  4A8GT.  .  1.45  407 . 

VR145  .  1.34  2034  RK14  .44  4AB4  2.44  4R7 . 

OD3 '  2034  23.48  4AB5  4N5  1.33  4R8 . 

VR154  .  1.14  2044  .  12.48  4AB7  1851  1.42  4S4  .. 

OY4 .  2.51  20.43  28.54  4A05GT  .  1.244S7 

OZ4 . 84  2043  444A14.45  4A07  .  2.44  4SSGT 

OlA .  4.44  2044  1.24  4AD7  .  1.44  4SA7GT 

01 A . 48  2054  3.44  4AB5  .  .44  4SB7Y  .  . 

1A3  .  1.14  2051  5  44  4AE4G...  .74,4807 

1A4P . 48  2042  3.44  4AP5G  .  .84,4SD7GT. 

IA5GT.  .  .85  2D21  I.744AP4G  ..  1.33j4SP5  ... 

tA4 .  1.78  2E5  1.14  4AG5  .  2.45  4SP7  ... 

1A7GT...  1.54  2E22  1.12  4AG7 .  2.88  4SG7  .  . 

1AE4  .  1.84  2E24  5.45  4AH5G  ..  1.444SH7GT. 


i.niMB .  i.j*  au .  j.taijMi .  !•!! 

.aa  FGiat  . . .  u.at  aia . ii.ts  jea* . 

.»2#«  u.«a,ais .  a.aaljEaa  ..  J-JlUK!??' ““i** 

2.7a  MSB  VT2.  i.M  aia,aMjR  i.ia  CKsaiAX.  *.2*  - 


1.17  I2AH7GT'.  I.M  FCU. 


1B22 .  3.OT  iJii 

IB23.  12.33  ]j27 

IB24.  la.aa  tiii 

1B24  .  3.85  ]|«i 

1B27 . 23.85  2J34 

1B24  .  .  2.45 

1B32  512A  2.48  ^37 
1B14  ...  14.44  U38 

1B37.  18.44  Vim 

1B38 . 34.44  uM 

IB44  .  4.45  tj48 

1B41  ..  44.45  2J44 

1B42  .  7.54  US8 

1B44 .  3.44  2JS5 

1B53  .  44.45  tiM 

1B54  ...  74.45  uH 

1B54  .  .  44.45 

!i!2  n  il  2K25 


2.88  4SG7 _  2.44;i2BI>4.. 

1.44  4SH7GT..  1.47;12BE4  . 

3.44  4SJ7  ..  I.45,12BP4.. 

1.44  4SK7GT..  1.8412BH7.. 

3.44  48L7GT..  1.25  1204... 

2.44  4SN7GT  2.24  12P5.  .  . 

2.44  4SN7WGT  2.44;  12H4. 
2.45i4807GT.  .  1.54  12J5GT. 
4.44!4SR7 .  1.84il2J7GT 


2.44.15L4GT 

2.44il5TG...  .  _ _ _ _ 

5.45i35W4 .  1.2S'243A .  3.48 1 851 . 

1.84  15Y4  . 44  342B .  1.48;  844 . 

2.44,1523  . 44:371A .  4.45  841 . 

2.44  1524GT  ..  .75|374B/5R4  .  2.25  844 . 

1.8415Z5GT...  1.54  282B .  8.44  US  .. 

.85'REL14/U4  .54'144 .  27.54  844A  ..  . 

2.44  14 . 44|344TH  .  .  .  24.48  844 . 

1.34  17  . 44,144T1.  24.48  i  872A  ..  . 

.44  18 . 44  147A  RK75  4.4.4  GE873A 

1.84;i4  44  . 443148..  .  4.4b!8'’l . 

.7l,ORC44 . 54  114A .  2.48  874  _ 

1.44  41 . 74  J33B .  12.25  878  . 

.48  42 . 74  327 A .  2.54  884 '405< 


.54  0E244  .  3.15!  824  ..  . 

5.48  211  VT4C  1.84)SD828. 
1.44RX215  ...  4.45  824  .. 
18.45  WB215A . .  .15  824B .  . 

.44  227A .  2.45  1832  .- 

1.44  211 .  1.24  813A.. 

1.44  2420  .  7.24  831A  . . 

.45  244A .  4.15  834.... 

2.44  247A .  4.45,817 _ 

2.44;244B  ...  3.75  838.  .. 

2.44  254TH  ..  21.24  842  ... 
1.45i254TL  .  .  21.24  841. .  .  . 
4.45, HK254...  15.44  ;  845  .  . 


.  3.85  4AK5  ...  3.44  4SL7GT  . .  1.251 

3  25  4AK4 .  2.44  4SN7GT  2.24  1 

l•^•>AL5  .  2.44  4SN7WGT  2.44;  1 

1Z  4J  4AL7GT  .  2.45i4»07GT  .  1.54  1 

'  4ANS  .  .  .  4.44  4SR7 .  1.84il 

S'5  *A05  .  2.44  4$S7 .  .44  1 

'  38:S4|  I 
.  34.54 
.  34.54 
.  44.54 

.  45.44  4A04  1.84  4ST7  ...  1.33  1 

.  12.75  4A07GT  1.23  4SU7GTY  3.17  I 


Use  Vour  Priority  for  SPEEDY  DELIVERY 


Extend  Your  DO 
and  Contract  Numbe 


.aa  CKsajAX.  i.TaiSsaaas  .  s.aa 
.aa  CKSasAX.  1.7a  _  b«ii«m 

11. aaIcKStaAX.  t.ja  ipi . aa 

la.aa  cksuax.  1.7a  pmi . aa 

ia.aa;CKS33AX.  1.7a  fMa .  .aa 

ij.aa ,  CKS3SAX.  1.7a  4A1  .  I.M 

aa.aa.cKSMAX.  i.aa  pms . w 

a.aa  CKSiaAX.  1.7a  a- 11 . «» 

1.3a  CKSMAX.  i.aa  PMj . aa 

a.aa  CKS3IDX.  .aa  pm7 . aa 

3.’'S  CKS330X.  .aa  PMa . m 

.3a  CK533AX.  i.3a  a-3  . . aa 

s.as  cKSsaAX.  .aa  la-aB —  .aa 
aa.at  cks34ax.  .aa  u-a . ot 

12. aa  CKS37AX.  a.aa  . aa 

aa.sa  CKSsaox.  .aa,  KajA . aa 

.sa  cKsaaox.  .aalK»»B . aa 

I.aa  cKsaiDX.  i.aa  mssb . aa 

1.75  CKsaaDX.  .aa.LWA . aa 

as.aa  cKsaaox.  .aa  kmb  ...  .aa 
a.as  cKsaaox.  .aa.wLiaiA..  a.ai 
a.aa  cxsaaox.  «.aa  <-a7a  ...  a.aa 

is.aa  cKsa7DX.  i.aa  ZBSsa  ...  a.aa 
I.aa  CKsaaox.  i.aa  *7a  -  ■  -Ja 

i.as  jRPsa7a  .  i.aa  Marfa  piiotj 
.  I.aa  CKsaTa...  a.aa' aa.  boi  la  .sa 
CKsaa? ...  s.aa  aa.  boi  it  .aa 
CKSTti  . .  s.aa  »».  Bo»  la  -sa 

jRPSTaa..  s.Ta  aa,  Ea. 
cKS7aa...  a.aa  Sara w  .15 


I.aa  iasc7 _  i.aaaszs. 

.aaiaspscT.  .7a  aa  . 
.aaiaSF7GT.  .7a  37 


_  CKS7aa...  a.aasaxa;! 

asasaA .  a.as  tas .  i.aa  jjaa .  s.aa  laaw^ 

aa  asas .  a  s#  aasA  .  asa  aa  '■’•i  |T,'  Sv 

aaasaA  .  la.aa  aaa  . *  iia  5v 

aaassA  la.is  aaa  .  <.zs  japs .  j.aaiaij  aav 

aaHKasTC,  aa.aa  ai7  CEas.  i.aa  sjp; .  ‘•’•  ‘"s',,,-,;,,”' 

aa3A7A  .  a.aa  aaa  i.aa  sbpi^  sa  W/Jaa^is 


laa.aa'aAUSGT. .  a.as  aixG... 
laa.stiaAi'a  .  a.aaisva 
.  aa.sa, SAVSGT  .  a.asAvaGT 


i.salavaGTY  .  a.as  iaSL7GT 


.  aa.as  72aAB  aa.aaiSAXSGT  .  i.tsiawaGT  i.aa  las^c 
■  j  a*  3Kaa  mui .aa.aa  aBiG  i.aa  awawGT.  a.sa  i2aR7 

'•H  2K2a . aa.as.aBSG .  i.aa  awsGT.  .  .aai2XS. 


IQSGT ...  .a 
igaa  .  aa.a 
iRa/i2aa.  .a 
IRS .  i.a 


.JI  2Kaa.  .  aa.sa.  SBM 
.J*  2VSG  .  .  I.aa  aB7 
.2  2W1GT  .  .aa  aBt< 

-2  2X2 . aa  aBA. 

2  IX2A .  I.aa  aBA 

2  SAa . aa  aBAi 

2  SAS  .  I.aa,  aBA 
.2  SAaGT.  i.aa'aBci 

■2  SBa .  2.aa  aso 

2  SBS  .  .aa  aBF.1 
•2  aB7  laai..  .aa'aBF, 

2  3824 .  a.aa  aBG 

.  2  aB2S  ...  a.aa  aBH 
i-i*  aB2a.  ..  a.as  aiui 

>  2  sBaa  7.aa 
■aa  aca  xxB.  i.aa 
■-2  seal  . .  a.aa  ■■■ 
2  acai  ciB.  a.as  anoaGT 
•2  aoas  la.as  aca 

i. ja  aoa  laaa .  .aa  ac;sGT 

•.JJ  soaiA.  .  . .  I.aa  aca 
'.JJ  aEaa . I7.aa,  aC7 

j. *»  iLFa .  i.u  acaG  . 

*•2  aoa  i.ia  acai 

,■2  sosGT  .  i.asiacBa 

!  H  3.S4  ...  .  i.tsiacoaG. 
J.J!  av4  ....  I.as  404  ... 
‘•2  4827  .  .  4.aa  aoa 

,•2  4832  ll.aa  407G 
‘•2  4C2S'HKS4S.at  404 

'2  acaa  _ sa.aa  aES 

,■2  teas . at.aa  aEa 

*'2  teat  .  is.aa  tE7 

„.2  4F.27  2S7  I7.aS,tFS 


i.sa  I4A7  I3B7  i.aa  savaGT. 


I.as  xtaa  ..  it.aa  asa  . 

I.3SWL4I4. .  aa.as  as7 . 

i.at4i7A  _  a.aa  assA  . 

i.aaci.434.  It.aa  soaaa  . 
I.aa  44aA  acta  i.ia  aai 
i.asttaB  .  I.7S  FMiaaa. 
I.ia  tsaxH  .  47.sa  laaar 


2.aa,azs  lazs.  i.ia:i4cs 


.aataa  HFaaais.as  cKiaaa 


.  1.74  WI.S32A 

.  24.as  sat  . . 
.  2.7SGI.S4a 


iis.as  CKiaa7..  .»a  fAPia 
a.as  HKiast.  laa.aa  sapi. 
a.aa  CKiaaa  .  a.aa  sbpi 
as.aa  CKiaaa...  a.aa  sBPt 
aa.aa  Riiaa  . .  s.aa  scpi 
a.7S  RiiMB  .  I2.aa  sen 


4W  3t;pi-si..  2.ss:'a;uh;.c7, 

aopi-S2..  a.as 

'S  3EP1  5  85  >15'^ 

S  3FP7  l  as  2SW  I2SV  ta 

■jJ  1FP7A....  la.aa,  Nwo  Bulba 

44  SGPi  .  .  a.aa  neis  aai.  .m 

M  1HP7  .  3.85  NEll . 15 

S  aHPia  la  aa  ne«  aw  .27 

t*«Z  UPl  15.44  NE51  NE24  .14 

88  M  1JP7  .  7  45  Buir.EyeLIt* 

** ;;  1JPI2  .  la.as  d'«i~ttp. 
■JJ  3JPI4  .  .  .  la.as  SBromrf  I.W 
*•2  4API4  4  85  Bulb  .54;  3.48 
138  M  5AP1 . :  .  .  4:48  J*,’**iJ*k*"*>" 
«  M  SBPI  4  48  5  13  34  48 

iS  SBPt  ^aa  ,SSV^.  la 

5  M  5CP1 .  4.45  Xt^Dlode* 

13  M  50P7 .  4.45  *  v2 

5.34  5FP7 .  1.85 

5  34  5PP14.  .  ..  18.48  JgH® 

1  15  5HP1 .  4.75  .  ?•?! 

344  5HP4 .  *  IS 

WP3 . !S?|r  •  «’S 

5LP7 . 14.48  JNWB  ...  5.45 


1.45575A  475.  13.45  1444  .  5.48 

.48  WL574B  .  13.48  1413  4P4X  1.35 


t'K  4GP7 . 14.84, 

'  m  91P1 . 14.85 

4  S  4LP7  14.85 

I  M  14BP4  14.44 

l•PB4A.  .  37.48 


SM  IN34 .  5.34 

Z'S  1N37 .  3.54 

S'S  . 

12  U  >N13 . 18.44 

liwilNlJ .  -2 


83  744A  1.45, 1414 

81  745A  843I  1.35;  1434 

84  74/ A...  11.54  I  1411 


4131  _  45.44  4P4 _ 

4143  744..  14.44  4P4GT. 
4J47  .  344.44  4P7 _ 

4T4  3  .  .  .  5.45  4P8G  . 
5033  54.45  4G4G  .  . 


1.34i7E5  1341..  1.35|14BG4G 


1.44  7G7  1313  1.11IRX31. 


.44  PG81A  . 

3.48  83 . 

3.34  83V _ 


1.14  747B.  34.48  1413 

1.45  714  8411  .  1.48  I  1411 
1.75  714A  8411  l.''5|1434 


14  M  >N44 . 84 

iJ  S  IN48 . 74 

37  48  >N51 . 74 

il'S  1NS3 . 45 

lj‘S  OK745 . 77 

44  48  CK744  . .  .54 

„^CKn7  .  1.88 
IVZ  Tbermittor* 
D147414  Vol 


S  tf  5034  05B  4:45  4H4. 


1.35  4K4GT. 
.44  4K7.  .  . 
1.35  4K8 


8.84  733A  387  .  3.75  5474 


1.47  34G  1034. 

1.11  35A4 . 

1.41  35A7 


|35B04GT.  3.34  117P7GT  .  1.45  734C: 


1.44|I17Z4GT..  1.34  843 


CONNECTORS 

A.  80389/88111  flMwpUcI*  . 48< 

8.  Pt.3S9/8318PN  Pluc . Oti 

e.  AN3103-88-I8  Pluff . 4«< 

D.  Ma59'C!8Z48148  And*  Adapter  .881 

w  UG28/U  P»n*l  Jack  ....$1.41 

Wiil* 

STANO-OFF  INSULATORS 
6Iam4  CdTAJMle-^SN  Smci  Ta8444 
Ht.  Dl8.  E8.  14  I  Ht.  DIa.  Es.  14 


TAANSrOKMKAS— tt$V  80  Cyc 


aooov  10m«,  Cud  HIVln«ul  . 
1800w/4inp.  U'Rtd  HiVliu. 
480  A  S8Bvct/388ma  Cud  Hii 


A  tube . 84.08  a  for  88  48  i 

BLOWERS 

40  C8M  aOvaedr  $4.88^^B^^M 

70  CPM  tl5v  400cy 


125 ;  U2a  :  ;  :»  jjcpi  **  2  :  ,;S 

I  M  1411 .  1.35  |^p4  '  S'S  Tbermittor* 

4.48  1413  .  77  15^  tl'aJ  DI474I4  Vol 

m  jw  -2  I4BP4  3748  Umltor  3.45 

'  aa  ials .  !  aa  •‘"'’tA ! !  as'.aa 

a  aa  laai  Rxaa '’7s  '‘il*‘-  •  ■  a^-^ 
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The  NEW 

-PmC/S)OiV- 

SERieS  BY- 20 

VTVM  and  Multi-Range  Test  Set 

IRUl  ZtRO-CtNIER  on  All  VTVM  ronues 
PIUS  Direct  ReodinR  High  Frequency  Sceles 


48  RANGES  TO 

1200  Volts'.  2000  Megohmi.  12  imperes.  6308 
•DC  VTVM  ranges  to  ^2.000  and  30  000  Vmts  nnrn 
..^nd  vv.tn  Senes  IV  Sapet-H.gn  Voltage  Tvst  P-  : 


Aange  Specifications 


Important  Features 


Precision  Apparatus  Co.,  Inc 

92  37  HOVACE  HAKOINC  BlVO 
•  eimmubst  to  N  T 


INDEX  TO  ADVERTISERS 


*7»  Cnmm  Co..  H . 

47  ('rowloy  A  Co.,  Ibcm  Henr>  1. . 

IM  lAonlMn,  Inc.,  C.  R .  . 
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Equipment.  Inc. 

Aerovox  Corp . 

Aircraft -Marine  ProiiuctN.  lac 
Aircraft  Radio  Corporation 

Alden  Product*  Co .  . 
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Arkwrikht  Flnlshlnir  Company  .  . 
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Illinois  Condensor  Co . 

Improved  Meamless  Wire  Company.  The 
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It’s  time  we  got  working  mad! 


As  w«  listen  to  the  latest  insults  from 
Moscow,  we’re  likely  to  get  fighting 
mad. 


Instead,  we’d  better  use  our  heads 
and  get  working  mad. 

It  is  clear  by  now  that  Stalin  and  his 
gang  respect  just  one  thing— strength. 
Behind  the  Iron  Curtain  they’ve  been 
building  a  huge  fighting  machine 
while  we  were  reducing  ours.  Now 
we  must  rebuild  our  defenses — fast. 

As  things  stand  today,  there  is  just 
one  way  to  prevent  World  War  III. 
That  is  to  re-arm— to  become  strong— 
and  to  stay  that  way! 

This  calls  for  better  productivity  all 
along  the  line.  Not  just  in  making 
guns,  tanks  and  planes,  but  in  turn¬ 
ing  out  civilian  goods,  too. 

Arms  must  come  first.  But  we  must 
produce  arms  at  the  same  time  we 
produce  civilian  goods. 

We  can  do  this  double  job  if  we  all 
work  together  to  turn  out  more  for 
every  hour  we  work— if  we  use  our 
ingenuity  to  step  up  productivity. 

All  of  us  must  now  make  sacrifices 
for  the  common  good.  But  we’re 
working  for  the  biggest  reward  of  all 
—peace  with  freedom! 


THE  BETTER  WE  PRODUCE  THE  STRONGER  WE  GROW 


FOR  A  FREE  COPY  OF  "THE  MIRACLE  OF  AMERICA" 

MAIL  THE  COUPON  to  Public  Policy  Committee,  The  Advertising 
CouncQ,  Inc.,  Dept  B.P.,  25  West  4Sth  Street  New  York  19,  N.  Y. 


Name. 


McGRAW.HILL  PUBLISHING  COMPANY 
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Notional  Company,  Inc .  886 
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Notional  Research  Corporation .  188 
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Nea-8U  Corp .  M 

New  T<wk  Transformer  Co..  Inc . 814 

North  American  Arlotlon.  Inc . 176.  866 
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Northern  Radio  Co.,  Inc . 886 
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Orepmi  Etectronlcs . 
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TEFLON 


ELECTRONIC  PARTS 


Teflon’s  outstanding  electrical 
properties  make  it  an  ideal  insu* 
iating  material  for  high-voltage, 
high-temperature,  high- or  ultra¬ 
high-frequency  service.  (k>mpo- 
neiit  parts  fabricated  of  Teflon 
are  finding  a  steadily  increasing 
number  of  applications  in  radio, 
radar,  TV’  and  other  electrical 
and  electronic  equipment. 


Teflon’s  loss  factor  is  less  than  0.0005;  its  di¬ 
electric  constant  only  2.0 — at  all  frequencies 
measured  to  date.  Teflon  is  serviceable  througii- 
out  the  entire  tem|)crature  range  of  — 110°  F. 
to  575°  F.  with  negligible  change  in  critical 
electrical  characteristics.  Teflon  is  tough,  some¬ 
what  resilient,  wcather-pr(N>f,  has  zero  water 
absorption  and  is  absolutely  non -corroding. 


We  manufacture  all  types  of  molded  or  ma¬ 
chined  Teflon  parts  including  coaxial  spacers 
and  coaxial  connectors  for  electronic  equip¬ 
ment,  com|H)nent  parts  for  switches,  relays, 
and  contactors,  as  well  as  tube  sockets,  high- 
voltage  brackets  for  |)ower  resistors,  gaskets, 
sfiecialties,  etc.  For  more  information  request 
Catalog  No.  400.  Also  available  —  Teflon 
sheets,  cylinders,  rods,  tubing  and  bars.  We 
are  the  country's  foremost  manufacturer  of 
Teflon  products. 


Teflon  Products  Division 


Pnnoramlc  Radio  Pradmrte,  ine. 
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Quaker  City  Gear  Works,  Inc . Ml 
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Badio  Materialfl  Corporation .  48 

Badio  Receptor  Company,  Ine .  186 


UNITED  STATES  GASKET  CO. 


600  N.  10th  Street  •  CAMDEN,  NEW  JERSEY 
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R>R-M  IMvlMlon  Eontx  WIrr  Corp 

Rrk-O-Kut  Co . . 

Rrnilrr  Company,  Ltd . 

KrpubUc  Foil  *  Mrtal  MIIIn.  Inc 

Rex  Rheo*itat  Co . 

Rlchardnon  <'ompany . 

Rinehart  RookN,  Inr . . 

Kopan  Brothem  . 

Runxel  I'ord  ft  Wire  (o . 


Zophar  Mills.  Ine . 
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Employment  Service  . 

SPECIAL  SERVICES 

Contract  W'ork  . 
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<  Used  or  Surplus  New) 

For  Sale  . . 

WANTED 

Equipment  . 

ADVERTISERS  INDEX 

.\delman,  Nat . 

Aerojet  Engineering  Corn . 
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Commercial  Suridus  Sales  Co . . 
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Hallicrafters  Co . 

Heiland  Research  Corp . 

Ilorlick  Co.,  William  I . 
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Minneapolis  Honeywell . 
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Norman  Radio  Distributors  Inc . 

Phillips  Petroleum  Co . 

Photocoo  Sales . . 

Powell.  Harold  H . 

Precision  Electrical  Instrument  Co..., 

Radio  &  Electronic  Surplus . . 

Radio  Ham  Shack,  Inc . 
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Sandia  Corp . 

Sanett  Bob . 

5>ervo-Tek  Products  Co.,  Inc . 
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Taylor  Tubes,  Inc . 

Technical  Radio  Parts  Co . 
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Teletubc  Corp . 
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Speer  Reolntor  Corp . 

Sperti  Faraday  Inr . 

Splnrraft,  Inr . 

Sponge  Ktibbrr  Productn  Company . 

Sprague  Klertric  Comimny.  . 

Starkpolr  Carboa  Co . 
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Statham  laboratories . 
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Stevens  Mfg.  Co..  Ine.,  . 
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Steward  Maanfaetiiring  Co.,  D.  M . 

Stoddart  .Aircraft  Radio  Co . 

Stokes  Machine  Co..  F.  ft . 
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Startevant  Oo.,  P.  .A . 

Superior  Eleetrle  Co . .  .  . 

Snpeiior  Tube  Company . 

Sylvanla  Eleetrle  Products,  Inc . 

Synthane  Corporation  . 


Taylor  Fibre  Co . 

Taylcw  Tubes.  Inc . 

Tektronix.  Ine . . . 

Tel-lnstrumeni  Co.,  Ine . 

Teleehron,  Ine . 

Teletronles  laboratory,  Inc . 

litellex.  Ine.  . 

Transradio,  Iftd . 

Triplett  RIeetrleal  Instrument  Co. 
Tung'Sol  lamp  Works.  Ine . 
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•  Venatilitif  in  tnginetring 

•  Adhtrtnee  to  Mpecifieotiont 

•  Qnality  production  proecdurf 
Cothods  Trap  Coilt  *  I.P.  Trantforsiort  *  Width 
Costrol  CoiU  *  Heoter  Choks  Coils  *  Vidoo 
Pookisg  Ceils  *  i.F.  Coils  *  Horizestol  Uso- 
ority  Control  Coils  *  Horitontol  Oicilloter  Coils 

*  Oscillotor  ond  Solaneid  Coils  *  Sovsd  Dis- 
crisiiAotion  Transforsisri  *  Sound  I.P.  Trans- 
formors  *  Picture  I.P.  Transfonsert.  Writ*  today 
for  cotolog  or  somploi. 


A’arflex  Sssleo  Co.,  lae . 

Veeder-Root,  Ine . 

A’lekers  Eleetrle  IBt.  A’lckers,  Ine 
VIetoreen  Instrument  CcNupany .  . . 

A'ietory  Engineering  Corp . 

A'ulean  Electric  Company . 


W’aldes  Kidilnoor,  Ine . 7 

Ward  I>eonard  Eleetrle  Cennpany .  1#6 

AVard  Prodnets  Corp.,  The .  Slg 

Waterman  Products  Co.,  Inc .  tM 

W'ebster  Electric  Company .  2M 

Weller  Electric  Corp .  2M 

Westlaghonse  Electric  Corp..tft,  69,  t55,  966 

Weston  Electrical  Instrument  Corp .  66 

W^ite  Dental  Mfg.  Company  8.  8. . .  .186,  864 

Whitehead  Stamping  Company . 867 

Wilcox  Electric  Company .  61 


United  States  Electronics  Corp. 

iyndhurst,  Nsw  Jersey 


This  isdsx  Is  tsMIshsd  u  a  esnvsslsass  ts  the 
rsaitrs.  Every  ears  Is  taken  ts  naks  It  aecurats. 
hat  ELECTRONICS  assumes  ss  rssasntIWIIty  fer 
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NEW  AIR  COOLING  PRINCIPLE* 


AMPEREX  now  operating 

ighesf  Power 

‘  j, 

only  66  pounds 
high  efficiency  cooler 


Thoriotod  Tungsten  1 

1 

18  V. 

196  a. 

Inter-electrode  Capacitances 

Mote  —  Filament 

3.4  mmfd. 

Grid  —  Plote 

86.  mmfd. 

Grid  —  Filament 

116.  mmfd.  | 

■ 

Class  C  Telegraphy 

j 

1 

AAaximum 

Typical 

Rating 

Coi^ition  1 

d.c.  Plate  Valtage  _ 

13.S 

12  kv. 

d.c.  Grid  Valtage  _ 

-1200 

-1000  V. 

d.c.  Plate  Current 

12 

12  a. 

d.c.  (Srid  Current 

3.0 

2.25  a. 

Plate  Dissipation 

45 

36  kw. 

Power  Output 

108  kw. 

" 

il  ”• 

-b  "• _ 

’PaHRMd  l>K.  5.  IPSO-N*. 


tAlto  available  at 
water  cooled  Type 
AX9906/6077.  Data 
sheets  for  either  or 
both  types  will  be 
supplied  on  request. 


■  :nS: 

S' 


Re- tube  with  AMPEREX 


AMPEREX  ELECTRONIC  CORP. 

25  WASHINGTON  STAEET,  BKOOKLYN  1,  N.' Y.' 

In  Conoda  and  Newfoundland:  Sagers  Maieslic  I'imlled 
11-19  Irentdiffe  toad,  leaside,  Toranta,  Ontorio,  (anodo 
Cable  AMPRONKS 


i 


FIRST! 


The  Fountainhead  of  Modern  Tube  Development  it  RCA 


•  ••to  conserve  critical  materials 


RCA  engineering  has  once  again  taken 
the  lead  by  developing  an  improved 
method  of  electrostatic  focusing  that 
offers  the  television  industry  important 
savings  in  critical  materials.  Incorporat¬ 
ing  this  new  RCA  development  are  three 
new  rectangular  picture  tubes  that  re¬ 
quire  no  focusing  coil  or  focusing  mag¬ 
net.  The  tubes  provide  high-quality 
pictures  on  a  par  with  those  obtained 
from  kinescopes  employing  electromag¬ 
netic  focus. 

Featuring  electrostatic  focusing,  the  RCA 
types  14GP4,  17GP4,  and  20GP4  use  an 


electron  gun  of  improved  design  that  pro¬ 
vides  good  uniformity  of  focus  over  the 
entire  picture  area.  Furthermore,  focus  is 
maintained  automatically  with  variation  in 
line  voltage  and  with  adjustment  of  pic¬ 
ture  brightness.  Need  for  alignment  of  a 
focusing  magnet  is  eliminated  and.  there¬ 
fore,  tube  installation  and  adjustment  for 
optimum  performance  are  simplified. 

Because  the  electron  gun  is  designed  so 
that  the  focusing  electrode  takes  negligible 
current,  the  voltage  for  the  focusing  elec¬ 
trode  can  be  provided  easily  and  econom¬ 
ically.  In  other  respects,  the  R(iA  14GP'i, 
17GP-I,  and  2UGP-«  are  similar  to  magnet¬ 


ically  focused  types-the  14EP4, 17CP4,  and 
20CP4. 

RCA  Application  Inginaars  are  ready  to 
co-operate  with  you  in  adapting  the  14GP4, 
17GP4,  2UGP4  and  associated  components 
to  your  present  designs.  For  further  infor¬ 
mation,  write  RCA,  (Commercial  Engineer¬ 
ing,  Section  42UR,  Harrison,  N.  J. 


RCA-d«v«lopRd  comporiRfit 


Ane^'  Horizoncal-DeBection-Output  and  Hinh* 
Voltage  I'ransformer  designed  parcicularly  for 
use  with  the  new  electrostatic-focus  picture 
tubes  will  be  available  shortly. 


RADIO  eORPORATIOM  of  AMERieA 


MLteTROM  TUmtS 


RCA-14GP4 


RCA-20GP4 


RCA.17GP4 


- 


